
 

 
    

 
 Gerst Capital, LLC 

4962 El Camino Real, Suite 206 
Los Altos, CA 94022 
phone (650) 917– 1453 

July 28, 2015 

VIA ELECTRONIC FILING 

Marlene H. Dortch, Secretary 
Federal Communications Commission 
445 Twelfth Street, S.W. 
Washington, D.C. 20228 
 

Re:  IB Docket No. 13-213, RM-11685 
 
Dear Ms. Dortch, 
 
On July 27th, 2015, I met with Bruce Romano, Patrick Forster, Chad Beattie, Rashmi Doshi, and William 
Hurst of the Office of Engineering and Technology (OET); and Chip Fleming and Jose Albuquerque of the 
International Bureau.   Also in attendance was Sitarama Penumetsa, Director of Product Management at 
Ixia.   The meeting was conducted via an FCC-hosted WebEx web conference. 
 
I presented the attached slides covering four important technical issues that remain unresolved in this 
proceeding: 
 
1. Globalstar has provided no quantitative technical response to tests showing TLPS 

interference with Bluetooth Low Energy Hearing Aids, nor have they produced quantitative 
results addressing interference with other Bluetooth devices. 

 
Slide 3 summarizes the fact that a simple test quantitatively shows TLPS doubled the packet error rate for 
Hearing Aids using Bluetooth Low Energy.  Globalstar has failed to provide any quantitative tests of their 
own, relying exclusively on qualitative opinions from non-hearing-impaired adults.  As stated by the CTO of 
Etymotic Research, “Assessing the psychoacoustic impact of interference is a specialized topic. The impact 
of interference on people with normal hearing is different from that on people with hearing loss….The 
potential impact for children with hearing loss is different from that of adults.”1 
 
Globalstar’s written response to this specific test states “Any negative effect from TLPS could only be 
detected with special purpose measurement equipment”.2  The so-called “special purpose measurement 
equipment” simply collected statistics providing an unambiguous measure of relative interference levels, 
independent of the opinion of any given listener. To assess the risk posed by TLPS to devices used by 
hearing-impaired children and adults, does Globalstar and their paid consultant, Roberson & Associates, 
truly believe the Commission should rely exclusively on the perception of non-hearing-impaired adults who 
lack experience in testing techniques needed to evaluate the effect of interference on speech intelligibility? 
 
It is important to note that Globalstar cited a quote from a Starkey technical paper implying hearing aids 
could not operate using Bluetooth Low Energy3.  However, the next section of that same paper explains 
“Halo hearing aids feature a new wireless protocol developed by Apple that provides a robust low-power 
data and audio connection between a patient’s hearing aids and iPhone.”4  It seems likely this Apple 
protocol is based on their patent titled “Audio transfer using the Bluetooth Low Energy standard”5, filed 

                                                 
1 See Letter from Mead C. Killion, CTO and Founder, Etymotic Research, Inc. to Marlene H. Dortch, Secretary, IB 
Docket 13-212 (July 19, 2015), Page 2. 
2.  See Attachment to Letter from Barbee Ponder to Marlene H. Dortch, Secretary, IB Docket 13-212 (March 27, 
2015),  “Review of Bluetooth SIG Ex Parte Filing of March 20, 2015 Titled..”, Page 4. 
3 Jason Galster, “Wireless Technology is Constantly Changing – Are you keeping up?”, Starkey Hearing 
Technologies, https://starkeypro.com/ pdfs/technical-papers/Wireless_Technology_is_Constantly_Changing_ 
White_Paper.pdf, Page 3. 
4 Ibid. 
5 See http://www.google.com/patents/US8849202 
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on February 23, 2012 and granted on September 30, 2014.  Furthermore, the final section of the article 
below provides an indication of where the hearing aid industry is going.6 
 
 

 

……. 
 

 
The rapidly evolving set of Bluetooth Low Energy applications and devices is a perfect example of why 
TLPS approval could have the opposite effect of inducing “increased investment and innovation throughout 
the industry and ultimately improve competition and consumer choice”, as expressed in the NPRM (see 
Slide 29).   Increased interference from TLPS on Bluetooth Low Energy-based devices has the potential to 
impede investment in this area, and by extension, reduce consumer choice. 

 
2. Controlled testing shows increased Wi-Fi channel 11 interference due to TLPS. 

 
Extensive studies have been published on the effects of adjacent “non-overlapping” Wi-Fi channels spaced 
25MHz apart.   In contrast, no controlled, quantitative studies have been published for Wi-Fi channels 
spaced 22MHz apart, as are Wi-Fi Channels 11 and 14 (the proposed TLPS channel). The analysis and test 
results presented in Slides 6-15 clearly demonstrate increased interference on Channel 11 due to the 
22MHz channel spacing (vs 25MHz).  These preliminary results indicate the need for further controlled 

                                                 
6 http://www.bluetooth.com/Pages/Loud-and-Clear.aspx 
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testing in order for the Commission to sufficiently understand how much, and in what manner, TLPS will 
interfere with Wi-Fi. 
 
We also discussed the importance of creating a precisely controllable environment for tests such as this, 
and the need for test equipment that provides simultaneous statistics at the physical, Wi-Fi media access 
control (MAC), and Network layers.  In addition to previously identified problems with their demonstration 
environment, Globalstar’s use of non-commercial, Network-layer-only test tools did not provide the 
necessary level of information to determine the impact of TLPS on Wi-Fi. 
 

3. The fact that Globalstar found it necessary to remove the co-existence filters from the Ruckus 
Access Points used in the March demonstration raises multiple issues. 

 
Slides 17-20 provide an analysis of publicly available information that refutes Globalstar’s claim that all 
“consumers could use their existing Wi-Fi enabled devices…if restrictions in radiofrequency (RF) software in 
the current devices are lifted by modifying their devices’ software.”   Data from the OET’s emissions report, 
the commercial Ruckus 7982’s Part 15.247 compliance report, and a variety of Part 15.247 reports for 
popular consumer client devices provide evidence that a material percentage of access points and 
consumer device hardware would require modification to enable TLPS operation. 
 
Responses to the NPRM on slides 28 and 32 describe why this fact has implications not only for the impact 
on all LTE-enabled Wi-Fi client devices, but raises complex issues when it comes to equipment certification.  
For instance, if devices with co-existence filters enabled for TLPS with only a software change, the 
Commission is faced with the possibility that an unpredictable percentage of owners will see material 
degradation in their TLPS performance, even on makes/models which have passed compliance tests.   The 
level of impairment will vary from device to device (due to unavoidable manufacturing variability in the co-
existence filters), as well as hour-to-hour for a single device (due to “temperature motion” of the co-existence 
filter).    The important point to understand is that most co-existence filters begin attenuating the RF signal 
somewhere well within the TLPS frequency band, and the extent of TLPS impairment will vary materially due 
to a combination of manufacturing variability and “temperature motion”. 
 

4. The reduced power level used in Globalstar’s March demonstration presented ~6dB lower 
interference to Wi-Fi channel 11 than would have been the case had the access point been set 
to maximum power, as it would in many real-world scenarios. 

 
Slides 22-26 provide an analysis of data from the OET’s emissions report7 illustrating another reason the 
March demonstration did not provide a realistic indication of the negative impact TLPS will have on Wi-Fi 
Channel 11, Bluetooth, and Bluetooth Low Energy.   Due to the limited space, Globalstar understandably 
configured the modified Ruckus Access Points to operate at 3dB below the maximum transmit power level.   
However, by doing so, Globalstar effectively reduced the adjacent channel interference by ~6dB relative to 
what it would have been were the AP’s configured at maximum power.   To present a “real-world” 
environment, reflective of the common scenario where hardware would be configured at maximum transmit 
levels, Globalstar should have set the access points to maximum power, and used 3dB attenuators at each 
of the antenna ports.   The effective radiated power in the TAC would have been identical, but the adjacent 
channel interference level “seen” by any clients and access points operating on Wi-Fi Channel 11 would 
have been an average of ~6dB higher.    
 
The ~6dB difference in adjacent interference level ties back into the test results presented on slide 14.  As 
the table shows, a difference of 6dB can, and likely will, have a dramatic impact on packet error rates seen 
on Wi-Fi channel 11. 

 
The final section of the attached (slides 28-38) are responses to sections of the NPRM that are relevant 
to the technical material covered above. 
 
Based on information available, I believe the Commission should terminate this proceeding now.   If the 
Commission requires further analysis and/or test data before making a decision, I believe the Commission 
should publish updated guidance allowing interested parties to efficiently focus their efforts on providing 
such information.  
 

                                                 
7 See report TR 15-1002, “ELECTROMAGNETIC EMISSIONS CHARACTERIZATION OF SAMPLES USED 
AT TLPS DEMONSTRATION”, prepared by the FCC OET (May 7, 2015) 
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Pursuant to Section 1.1206(b)(2) of the Commission’s rules, an electronic copy of this letter and 
attachments are being filed for inclusion in the above-referenced dockets.    
 
 
 
 
 

Respectfully Submitted, 

 
Greg Gerst 
Gerst Capital, LLC 
 
 

cc: Ruth Milkman 
 David Strickland 
 Renee Gregory 

Louis Peraertz 
Priscilla Argeris 
Erin McGrath 
Brendan Carr  
Julius Knapp 
Mindel De La Torre 
Jose Albuquerque 
Ronald Repasi 
Bruce Romano 
Mark Settle 
Karen Rackley 
Patrick Forster 
Chad Beattie 
Rashmi Doshi 
William Hurst 
Troy Tanner 
Jennifer Gilsenan 
Karl Kensinger 
Robert Nelson 
Lynne Montgomery 
Chip Fleming 
Patrick Donovan 
Stephen Buenzow 



49
62

 E
l C

am
in

o 
Re

al
,S

ui
te

 2
06

Lo
s A

lto
s,

CA
 9

40
22

Ph
on

e:
 (6

50
) 9

17
-1

45
3

O
pe

n 
Te

ch
ni

ca
l I

ss
ue

s 
R

eg
ar

di
ng

 
G

lo
ba

ls
ta

r’s
 T

LP
S

Pr
op

os
al

Pr
es

en
te

d 
to

 M
em

be
rs

 o
f t

he
:

In
te

rn
at

io
na

l B
ur

ea
u

O
ffi

ce
 o

f E
ng

in
ee

rin
g 

an
d 

Te
ch

no
lo

gy



A
G

EN
D

A

1)
G

lo
ba

ls
ta

r h
as

 p
ro

vi
de

d 
no

 q
ua

nt
ita

tiv
e 

te
ch

ni
ca

l r
es

po
ns

e 
to

 te
st

s 

sh
ow

in
g 

TL
PS

 in
te

rf
er

en
ce

 w
ith

 B
lu

et
oo

th
 L

ow
 E

ne
rg

y 
H

ea
rin

g 
Ai

ds

2)
C

on
tr

ol
le

d 
Te

st
in

g 
Sh

ow
s 

In
cr

ea
se

d 
W

i-F
i C

h.
11

 In
te

rf
er

en
ce

 fr
om

 T
LP

S 
 

3)
C

o-
ex

is
te

nc
e 

Fi
lte

r R
em

ov
al

 fr
om

 R
uc

ku
s 

AP
 R

ai
se

s 
R

ed
 F

la
gs

FC
C

 R
ep

or
t L

an
gu

ag
e 

Im
pl

ie
s 

G
lo

ba
ls

ta
r f

ai
le

d 
to

 in
fo

rm
 F

C
C

 d
em

o 
ha

rd
w

ar
e 

w
as

 m
od

ifi
ed

G
lo

ba
ls

ta
r’s

 p
rio

r c
la

im
s 

th
at

 a
ll 

W
i-F

i d
ev

ic
es

 c
an

 b
e 

en
ab

le
d 

fo
r T

LP
S 

w
ith

 a
 “

fir
m

w
ar

e 
up

gr
ad

e”
 a

re
 

in
co

rr
ec

t

4)
Po

w
er

 le
ve

l u
se

d 
in

 M
ar

ch
 D

em
on

st
ra

tio
n 

pr
es

en
te

d 
~6

dB
 lo

w
er

 

in
te

rf
er

en
ce

 to
 W

iF
i C

h.
 1

1 
th

an
 a

 M
ax

im
um

 P
ow

er
 re

al
-w

or
ld

 s
ce

na
rio

5)
G

er
st

 C
ap

ita
l R

es
po

ns
e 

to
 N

PR
M

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
2



Th
e 

B
lu

et
oo

th
 S

IG
 T

es
t R

ep
or

t q
ua

nt
ita

tiv
el

y 
sh

ow
ed

 B
lu

et
oo

th
 L

ow
 E

ne
rg

y 
Pa

ck
et

 E
rr

or
 R

at
e 

do
ub

le
d 

w
he

n 
TL

PS
 w

as
 e

na
bl

ed
1

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
3

TE
ST

 S
H

O
W

ED
 B

LU
ET

O
O

TH
 L

O
W

 E
N

ER
G

Y 
ER

R
O

R
S 

D
O

U
B

LE
D

 IN
 P

R
ES

EN
C

E 
O

F 
TL

PS

1 S
ee

 A
tt

ac
hm

en
t t

o 
Le

tt
er

 fr
om

 M
ar

k 
Po

w
el

l, 
Ex

ec
ut

iv
e 

Di
re

ct
or

, B
lu

et
oo

th
 S

IG
, I

nc
. f

ile
d 

to
 th

e 
FC

C’
s I

B 
Do

ck
et

 1
3-

21
3 

(M
ar

ch
 2

0,
 2

01
4)

 “
TL

PS
 a

nd
 

Bl
ue

to
ot

h 
De

m
on

st
ra

tio
ns

 F
CC

 T
ec

hn
ol

og
y 

Ce
nt

er
 –

M
ar

ch
 6

, 2
01

2”
, S

ec
tio

n 
2.

1.
2 

on
 P

ag
es

 4
&

5.
 

Si
m

pl
e,

 R
ep

ea
ta

bl
e 

Te
st

 P
ro

ce
du

re

Q
ua

nt
ita

tiv
e 

R
es

ul
ts

 C
ol

le
ct

ed
 

fo
r a

 K
ey

 P
er

fo
rm

an
ce

 M
et

ric
U

na
m

bi
gu

ou
s 

R
es

ul
ts

Sh
ow

 N
eg

at
iv

e 
Im

pa
ct

 o
f T

LP
S

G
lo

ba
ls

ta
r h

as
 n

ot
 a

tte
m

pt
ed

 to
 re

fu
te

 th
is

 te
st

,
re

ly
in

g 
so

le
ly

 o
n 

qu
al

ita
tiv

e 
ob

se
rv

at
io

ns
.



D
ur

in
g 

A
pr

il 
14

, 2
01

5 
Ex

 P
ar

te
 m

ee
tin

g1
, a

n 
FC

C
 s

ta
ff 

m
em

be
r a

sk
ed

 a
 

qu
es

tio
n 

re
ga

rd
in

g 
B

lu
et

oo
th

 o
pe

ra
tio

n 
in

 E
ur

op
e 

w
he

re
 W

i-F
i C

ha
nn

el
s 

12
 &

 1
3 

ar
e 

al
lo

w
ed

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
4

Q
U

ES
TI

O
N

 F
C

C
 A

SK
ED

 IN
 A

PR
IL

 1
4 

M
EE

TI
N

G
 R

EG
AR

D
IN

G
 B

LU
ET

O
O

TH
 IN

 E
U

R
O

PE
 

P
ar

ap
hr

as
ed

 Q
ue

st
io

n:
  “

If 
B

lu
et

oo
th

 o
pe

ra
te

s 
su

cc
es

sf
ul

ly
 in

 E
ur

op
e,

 w
he

re
 C

ha
nn

el
s 

12
 &

 

13
 a

re
 a

llo
w

ed
, w

hy
 w

ou
ld

 T
LP

S
 p

re
se

nt
 a

 p
ro

bl
em

 fo
r B

lu
et

oo
th

 in
 th

e 
U

S
?”

C
ha

nn
el

s 
12

 &
 1

3 
ov

er
la

p 
th

e 
“F

re
e”

 B
lu

et
oo

th
 C

ha
nn

el
s 

ab
ov

e 
W

i-F
i C

ha
nn

el
 1

1,
 a

s 
do

es
 T

LP
S

K
ey

 P
oi

nt
:  

TL
P

S
 In

tro
du

ce
s 

a 
4t

h
N

on
-O

ve
rla

pp
in

g 
C

ha
nn

el
, w

he
re

as
 E

ur
op

e’
s 

12
/1

3 
ac

t a
s 

an
 a

lte
rn

at
iv

e 
3r

d
N

on
-O

ve
rla

pp
in

g 
C

ha
nn

el
 fo

r 1
1.

 

1 S
ee

 A
tt

ac
hm

en
t t

o 
Le

tt
er

 fr
om

 G
er

st
 C

ap
ita

l, 
LL

C 
to

 M
ar

le
ne

 H
. D

or
tc

h,
 S

ec
re

ta
ry

, F
CC

, I
B 

Do
ck

et
 1

3-
21

3 
(A

pr
il 

14
, 2

01
5)

 “
An

al
ys

is 
of

 
Gl

ob
al

st
ar

’s 
TL

PS
 P

ro
po

sa
l”

,  
Sl

id
es

 4
-1

0.

Po
ss

ib
le

 N
on

-O
ve

rla
pp

in
g W

i-F
i 

Ch
an

ne
ls 

(2
5M

Hz
 Sp

ac
in

g)
 in

 th
e 

US
 &

 Eu
ro

pe

"F
re

e"
 

Bl
ue

to
ot

h 
Ch

an
ne

ls

vs
. C

ur
re

nt
 "F

re
e"

 
Bl

ue
to

ot
h 

Ch
an

ne
ls 

in
 th

e 
US

1/
6/

11
22

1/
6/

12
22

0%
1/

6/
13

23
5%

2/
7/

12
22

0%
2/

7/
13

23
5%

2/
8/

13
23

5%
3/

8/
13

23
5%

1/
6/

11
/T

LP
S

16
-2

7%



A
G

EN
D

A

1)
G

lo
ba

ls
ta

r h
as

 p
ro

vi
de

d 
no

 q
ua

nt
ita

tiv
e 

te
ch

ni
ca

l r
es

po
ns

e 
to

 te
st

s 

sh
ow

in
g 

TL
PS

 in
te

rf
er

en
ce

 w
ith

 B
lu

et
oo

th
 L

ow
 E

ne
rg

y 
H

ea
rin

g 
Ai

ds

2)
C

on
tr

ol
le

d 
Te

st
in

g 
Sh

ow
s 

In
cr

ea
se

d 
W

i-F
i C

h.
11

 In
te

rf
er

en
ce

 fr
om

 T
LP

S 

3)
C

o-
ex

is
te

nc
e 

Fi
lte

r R
em

ov
al

 fr
om

 R
uc

ku
s 

AP
 R

ai
se

s 
R

ed
 F

la
gs

FC
C

 R
ep

or
t L

an
gu

ag
e 

Im
pl

ie
s 

G
lo

ba
ls

ta
r f

ai
le

d 
to

 in
fo

rm
 F

C
C

 d
em

o 
ha

rd
w

ar
e 

w
as

 m
od

ifi
ed

G
lo

ba
ls

ta
r’s

 p
rio

r c
la

im
s 

th
at

 a
ll 

W
i-F

i d
ev

ic
es

 c
an

 b
e 

en
ab

le
d 

fo
r T

LP
S 

w
ith

 a
 “

fir
m

w
ar

e 
up

gr
ad

e”
 a

re
 

in
co

rr
ec

t

4)
Po

w
er

 le
ve

l u
se

d 
in

 M
ar

ch
 D

em
on

st
ra

tio
n 

pr
es

en
te

d 
~6

dB
 lo

w
er

 

in
te

rf
er

en
ce

 to
 W

iF
i C

h.
 1

1 
th

an
 a

 M
ax

im
um

 P
ow

er
 re

al
-w

or
ld

 s
ce

na
rio

5)
G

er
st

 C
ap

ita
l R

es
po

ns
e 

to
 N

PR
M

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
5



U
si

ng
 re

ce
iv

e 
po

w
er

 le
ve

ls
 s

ee
n 

on
 8

th
Fl

oo
r o

f F
C

C
 B

ui
ld

in
g

AN
A

LY
TI

C
A

L 
VI

EW
: T

LP
S 

IM
PA

C
T 

O
N

 W
i-F

i I
N

 T
H

E 
“R

EA
L 

W
O

R
LD

”

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
6

N
ar

ro
w

er
 2

2M
H

z 
C

ha
nn

el
 S

pa
ci

ng
 (C

h1
1<

>T
LP

S)
D

ou
bl

es
 A

C
I/D

es
ire

d 
Po

w
er

 R
at

io
 (3

dB
 in

cr
ea

se
) 

vs
. 2

5M
H

z 
C

ha
nn

el
 S

pa
ci

ng
 (C

h1
<>

C
h6

,C
h6

<>
C

h1
1)



D
ue

 to
 in

cr
ea

se
d 

A
C

I o
n 

C
ha

nn
el

 1
1,

 th
e 

pr
es

en
ce

 o
f a

 T
LP

S 
de

pl
oy

m
en

t 
w

ill
 c

au
se

 p
ro

bl
em

s 
fo

r n
on

-T
LP

S 
ne

tw
or

ks
 u

si
ng

 R
ad

io
 R

es
ou

rc
e 

M
an

ag
em

en
t/S

el
f O

rg
an

iz
in

g 
N

et
w

or
k 

sy
st

em
s 

(R
R

M
/S

O
N

)

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
7

W
H

AT
 H

AP
PE

N
S 

IN
 A

 M
IX

ED
 T

LP
S 

&
 N

O
N

-T
LP

S 
EN

VI
R

O
N

M
EN

T?

R
R

M
/S

O
N

 s
ys

te
m

s 
co

nt
in

uo
us

ly
 m

on
ito

r, 
am

on
g 

ot
he

r t
hi

ng
s,

 in
te

rfe
re

nc
e 

st
at

is
tic

s 
ac

ro
ss

 

al
l A

P
s 

in
 a

 n
et

w
or

k.
   

If 
th

e 
R

R
M

/S
O

N
 s

ys
te

m
 d

et
ec

ts
 in

te
rfe

re
nc

e 
on

 a
 g

iv
en

 c
ha

nn
el

, i
t 

ca
n 

au
to

m
at

ic
al

ly
 m

ov
e 

cl
ie

nt
s 

to
 a

 d
iff

er
en

t A
P 

an
d/

or
 m

od
ify

 th
at

 A
P

’s
 c

ha
nn

el
 s

et
tin

g.

Fo
r N

on
-T

LP
S

 d
ep

lo
ym

en
ts

, i
nc

re
as

ed
 A

C
I o

n 
C

ha
nn

el
 1

1 
du

e 
to

 c
o-

lo
ca

te
d 

TL
P

S
 d

ev
ic

es
 

is
 c

on
si

de
re

d 
no

is
e 

ou
ts

id
e 

th
at

 n
et

w
or

k’
s 

co
nt

ro
l.

Th
e 

ne
t r

es
ul

t i
s 

th
e 

TL
P

S
 d

ep
lo

ym
en

t w
ill

 n
eg

at
iv

el
y 

im
pa

ct
 a

ny
 c

o-
lo

ca
te

d 
no

n-
TL

P
S

 

de
pl

oy
m

en
t b

y 
fo

rc
in

g 
m

or
e 

us
er

s 
on

to
 C

ha
nn

el
s 

1 
&

 6
 th

an
 w

ou
ld

 o
th

er
w

is
e 

be
 th

e 
ca

se
.

In
 th

e 
sc

en
ar

io
 a

bo
ve

, W
i-F

i u
se

rs
 w

ho
 fa

il 
to

 p
ay

 fo
r G

lo
ba

ls
ta

r's
 T

LP
S 

se
rv

ic
e 

w
ill

 

su
ffe

r a
 D

EC
R

EA
SE

 in
 s

er
vi

ce
 q

ua
lit

y.
 



Fo
r N

on
-T

LP
S 

D
ep

lo
ym

en
ts

 w
ith

 A
ut

om
at

ic
 R

ad
io

 R
es

ou
rc

e 
M

an
ag

em
en

t 
So

ftw
ar

e,
 th

e 
pr

es
en

ce
 o

f T
LP

S 
w

ill
 c

au
se

 th
e 

sy
st

em
 to

 “
pu

sh
” 

us
er

s 
fr

om
 

C
ha

nn
el

 1
1 

to
 C

ha
nn

el
s 

1&
6,

 re
su

lti
ng

 in
 m

or
e 

co
ng

es
tio

n 
on

 th
e 

lo
w

er
 tw

o 
ch

an
ne

ls

W
H

AT
 H

AP
PE

N
S 

IN
 A

 M
IX

ED
 T

LP
S 

&
 N

O
N

-T
LP

S 
EN

VI
R

O
N

M
EN

T?

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
8

RR
M

/S
ON

 Sy
st

em
 fo

r N
on

-T
LP

S 
De

pl
oy

m
en

t w
ill

 m
ig

ra
te

 u
se

rs
 a

w
ay

 
fro

m
 th

e 
ch

an
ne

l w
ith

 h
ig

h 
in

te
rfe

re
nc

e,
 re

su
lti

ng
 in

 le
ss

 
ca

pa
cit

y/
us

er
 fo

r A
LL

 n
on

-T
LP

S 
us

er
s



G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
9

IM
PO

R
TA

N
T 

D
IS

C
LO

SU
R

ES
 R

EG
A

R
D

IN
G

 S
LI

D
ES

 T
IT

LE
D

 “
W

I-F
I 

A
D

JA
C

EN
T 

C
H

A
N

N
EL

 R
EJ

EC
TI

O
N

 T
ES

TS
 S

H
O

W
 IN

C
R

EA
SE

D
 

TL
PS

 IN
TE

R
FE

R
EN

C
E”

: 

1.
Ix

ia
 ta

ke
s 

no
 p

os
iti

on
 in

 th
e 

G
lo

ba
ls

ta
r T

LP
S 

Pr
oc

ee
di

ng
.  

Ix
ia

 
pr

ov
id

ed
 te

st
 to

ol
s,

 e
xp

er
tis

e 
on

 h
ow

 to
 u

se
 th

os
e 

to
ol

s,
 a

nd
 

su
pp

or
tin

g 
ha

rd
w

ar
e.

 G
er

st
 C

ap
ita

l s
pe

ci
fie

d 
an

d 
di

re
ct

ed
 th

e 
ex

ec
ut

io
n 

of
 a

ll 
te

st
s.

   
Ix

ia
 e

xp
re

ss
es

 n
o 

op
in

io
n 

on
 th

e 
te

st
 re

su
lts

, 
no

r t
he

 c
on

cl
us

io
ns

 d
ra

w
n 

by
 G

er
st

 C
ap

ita
l. 

2.
Ix

ia
 is

 w
ill

in
g 

to
 w

or
k 

w
ith

 a
ny

 in
te

re
st

ed
 p

ar
ty

 to
 d

es
ig

n 
an

d 
co

nd
uc

t 
te

st
in

g 
re

le
va

nt
 to

 th
e 

TL
PS

 p
ro

po
sa

l.

3.
N

ei
th

er
 G

er
st

 C
ap

ita
l n

or
 Ix

ia
 c

om
pe

ns
at

ed
 th

e 
ot

he
r f

or
 a

ny
 a

sp
ec

t o
f 

th
is

 te
st

in
g,

 in
cl

ud
in

g 
tr

av
el

, e
qu

ip
m

en
t, 

or
 p

er
so

nn
el

.  
N

ei
th

er
 p

ar
ty

 
ha

s 
an

 in
ve

st
m

en
t i

n 
th

e 
ot

he
r, 

no
r d

o 
th

e 
pa

rt
ie

s 
ha

ve
 a

ny
 fi

na
nc

ia
l 

re
la

tio
ns

hi
p.

W
I-F

I A
D

JA
C

EN
T 

C
H

AN
N

EL
 R

EJ
EC

TI
O

N
 T

ES
TS

 S
H

O
W

 IN
C

R
EA

SE
D

 T
LP

S 
IN

TE
R

FE
R

EN
C

E



U
si

ng
 Ix

ia
’s

 Ix
Ve

riW
av

e1
Pl

at
fo

rm
, w

e 
co

nd
uc

te
d 

co
nt

ro
lle

d 
te

st
in

g 
to

 b
eg

in
 

qu
an

tif
yi

ng
 th

e 
im

pa
ct

 o
f T

LP
S 

on
 W

i-F
i

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
10W

I-F
I A

D
JA

C
EN

T 
C

H
AN

N
EL

 R
EJ

EC
TI

O
N

 T
ES

TS
 S

H
O

W
 IN

C
R

EA
SE

D
 T

LP
S 

IN
TE

R
FE

R
EN

C
E

O
bj

ec
tiv

es

–
B

eg
in

 to
 q

ua
nt

ify
th

e 
im

pa
ct

 o
f a

dj
ac

en
t c

ha
nn

el
 in

te
rf

er
en

ce
 fo

r 2
2M

H
z 

ch
an

ne
l 

sp
ac

in
g 

(1
1<

>T
LP

S)
 v

s.
 2

5M
H

z 
sp

ac
in

g 
(1

<>
6 

an
d 

6<
>1

1)

–
U

se
 IE

EE
 8

02
.1

1-
20

12
2

“A
dj

ac
en

t C
ha

nn
el

 R
ej

ec
tio

n”
3

(A
C

R
) s

pe
ci

fic
at

io
ns

 a
s 

th
e 

gu
id

el
in

e 
fo

r t
es

t c
on

fig
ur

at
io

n

–
C

on
du

ct
 “

ap
pl

es
-to

-a
pp

le
s”

 te
st

in
g 

in
 a

 p
re

ci
se

ly
 c

on
tr

ol
le

d 
en

vi
ro

nm
en

t w
ith

 

si
m

ul
ta

ne
ou

s 
ac

ce
ss

 to
 a

ll 
st

at
is

tic
s 

at
 th

e 
PH

Y,
 M

AC
, a

nd
 N

et
w

or
k 

la
ye

rs
.  

 

1 S
ee

 A
tt

ac
hm

en
ts

 to
 Le

tt
er

 fr
om

 G
er

st
 C

ap
ita

l, 
LL

C 
to

 M
ar

le
ne

 H
. D

or
tc

h,
 S

ec
re

ta
ry

, F
CC

, I
B 

Do
ck

et
 1

3-
21

3 
(M

ay
 1

9,
 2

01
5)

. 

2 S
ee

 “S
up

po
rt

in
g 

Li
nk

s”
 sl

id
e 

to
 d

ow
nl

oa
d 

IE
EE

 8
02

.1
1-

20
12

 S
pe

cif
ica

tio
n.

  F
or

 8
02

.1
1n

 A
CR

 sp
ec

ifi
ca

tio
n,

 re
fe

r t
o 

se
ct

io
n 

20
.3

.2
1.

2 
on

 p
ag

e 
17

45
.  

Fo
r 

80
2.

11
g,

 re
fe

r t
o 

se
ct

io
n 

19
.5

.3
. o

n 
pa

ge
 1

64
7.

3 Ix
Ve

riW
av

e 
m

ee
ts

 th
e 

m
or

e 
st

rin
ge

nt
 “A

lte
rn

at
e 

ad
ja

ce
nt

 ch
an

ne
l r

ej
ec

tio
n”

 8
02

.1
1 

sp
ec

ifi
ca

tio
n 

in
 T

ab
le

 1
8-

14
 o

n 
pa

ge
 1

61
2.

  T
he

 IE
EE

 st
an

da
rd

 A
CR

 
sp

ec
ifi

ca
tio

n 
is 

16
dB

 lo
w

er
 th

an
 th

e 
“A

lte
rn

at
e”

 sp
ec

ifi
ca

tio
n.

   
Th

er
ef

or
e,

 “
co

ns
um

er
-g

ra
de

” c
lie

nt
 d

ev
ice

s (
an

d 
lik

el
y 

m
os

t A
Ps

) w
ill

 b
e 

M
O

RE
 

su
sc

ep
tib

le
 to

 A
CI

 e
ffe

ct
s t

ha
t w

ha
t i

s s
ho

w
n 

in
 th

es
e 

te
st

s.
  A

t t
he

 h
ig

he
st

 d
at

a 
ra

te
, t

he
 “A

lte
rn

at
e”

 li
m

it 
as

su
m

es
 th

e 
in

te
rf

er
er

 is
 

15
dB

 h
ig

he
r t

ha
n 

de
sir

ed
, w

hi
le

 th
e 

st
an

da
rd

 li
m

it 
as

su
m

es
 th

e 
in

te
rf

er
er

 is
 1

dB
 LO

W
ER

 th
an

 d
es

ire
d .



G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
11W

I-F
I A

D
JA

C
EN

T 
C

H
AN

N
EL

 R
EJ

EC
TI

O
N

 T
ES

TS
 S

H
O

W
 IN

C
R

EA
SE

D
 T

LP
S 

IN
TE

R
FE

R
EN

C
E

Te
st

 S
ce

na
rio

s
–

25
M

H
z 

C
ha

nn
el

 S
pa

ci
ng

:
•

C
on

fig
ur

e 
C

ha
nn

el
 6

 a
s 

th
e 

“D
es

ire
d”

 c
ha

nn
el

 w
ith

 th
e 

re
ce

iv
ed

 p
ow

er
 le

ve
l c

on
st

an
t a

cr
os

s 
al

l t
es

ts

•
C

on
fig

ur
e 

C
ha

nn
el

 1
1 

as
 th

e 
ad

ja
ce

nt
 c

ha
nn

el
 “

In
te

rf
er

er
”

•
R

ec
or

d 
ke

y 
“D

es
ire

d”
 c

ha
nn

el
 s

ta
tis

tic
s 

as
 th

e 
ad

ja
ce

nt
 c

ha
nn

el
 “

In
te

rf
er

er
” 

po
w

er
 is

 in
cr

ea
se

d.
  

•
M

ea
su

re
 o

ve
r “

AC
I l

ev
el

” 
( “

In
te

rf
er

er
” 

m
in

us
 “

D
es

ire
d”

 p
ow

er
) r

an
ge

 fr
om

 0
%

 p
ac

ke
t e

rr
or

 ra
te

 (P
ER

) t
o 

>5
0%

–
22

M
H

z 
C

ha
nn

el
 S

pa
ci

ng
:

•
W

ith
ou

t m
od

ify
in

g 
te

st
be

d 
ha

rd
w

ar
e,

 c
on

fig
ur

e 
C

ha
nn

el
 1

1 
as

 “
D

es
ire

d”
 a

nd
 T

LP
S/

C
ha

nn
el

 1
4 

as
 “

In
te

rf
er

er
”

•
U

si
ng

 id
en

tic
al

 s
te

ps
, r

ec
or

d 
“D

es
ire

d”
 c

ha
nn

el
 s

ta
tis

tic
s 

ov
er

 th
e 

sa
m

e 
“A

C
I l

ev
el

” 
ra

ng
e 

us
ed

 in
 th

e 
25

M
H

z 

te
st

s

–
20

M
H

z 
C

ha
nn

el
 S

pa
ci

ng
:

•
W

ith
ou

t m
od

ify
in

g 
te

st
be

d 
ha

rd
w

ar
e,

 c
on

fig
ur

e 
C

ha
nn

el
 6

as
 “

D
es

ire
d”

 a
nd

 C
ha

nn
el

 1
0 

as
 “

In
te

rf
er

er
”

•
U

si
ng

 id
en

tic
al

 s
te

ps
, r

ec
or

d 
“D

es
ire

d”
 c

ha
nn

el
 s

ta
tis

tic
s 

ov
er

 th
e 

sa
m

e 
“A

C
I l

ev
el

” 
ra

ng
e 

us
ed

 in
 2

5M
H

z 
te

st
s



Te
st

be
d

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
12W

I-F
I A

D
JA

C
EN

T 
C

H
AN

N
EL

 R
EJ

EC
TI

O
N

 T
ES

TS
 S

H
O

W
 IN

C
R

EA
SE

D
 T

LP
S 

IN
TE

R
FE

R
EN

C
E

6d
B

7d
B

33dB 34dB

Desired @ -61dBm

ACI Range: -53dBm to -42dBm

Ac
ce

ss
 P

oi
nt

s
Cl

ie
nt

s



R
es

ul
ts

 S
um

m
ar

y 
an

d 
Im

pl
ic

at
io

ns
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
13W

I-F
I A

D
JA

C
EN

T 
C

H
AN

N
EL

 R
EJ

EC
TI

O
N

 T
ES

TS
 S

H
O

W
 IN

C
R

EA
SE

D
 T

LP
S 

IN
TE

R
FE

R
EN

C
E

R
es

ul
ts

 s
ho

w
 th

at
, u

nd
er

 p
re

ci
se

ly
-c

on
tr

ol
le

d,
 id

en
tic

al
 c

on
di

tio
ns

:

1)
AC

I-i
nd

uc
ed

 e
rr

or
s 

w
ith

 2
2M

H
z 

ch
an

ne
l s

pa
ci

ng
 is

 m
at

er
ia

lly
 w

or
se

 th
an

 2
5M

H
z

At
 th

e 
“p

ac
ke

t l
ev

el
”,

 2
2M

H
z 

sp
ac

in
g 

is
 ~

3d
B

 w
or

se
 th

an
 2

5M
H

z 
sp

ac
in

g

“P
ac

ke
t l

ev
el

” 
re

su
lts

 g
en

er
al

ly
 c

on
si

st
en

t w
ith

 a
na

ly
si

s 
sh

ow
in

g 
AC

I/D
es

ire
d 

Po
w

er
 ra

tio
 o

f 

22
M

H
z 

vs
 2

5M
H

z 
is

 ~
2x

 (3
dB

) h
ig

he
r

2)
Se

ve
rit

y 
of

 2
2M

H
z 

pa
ck

et
 e

rr
or

s 
is

 m
at

er
ia

lly
 h

ig
he

r t
ha

n 
25

M
H

z.
  U

nd
er

st
an

di
ng

 th
e 

fu
ll 

sy
st

em
-le

ve
l i

m
pl

ic
at

io
ns

 (i
.e

.: 
im

pa
ct

 o
f d

iff
er

en
t p

ac
ke

t e
rr

or
 ty

pe
s 

on
 d

iff
er

en
t 

ap
pl

ic
at

io
ns

, d
iff

er
en

t c
lie

nt
 h

ar
dw

ar
e,

 e
tc

.) 
re

qu
ire

s 
m

or
e 

te
st

in
g.

   

25
M

H
z:

PE
R

 d
riv

en
 b

y 
le

as
t s

ev
er

e 
FC

S 
er

ro
rs

.  
AC

I t
es

t r
an

ge
 d

oe
s 

no
t e

nc
ou

nt
er

 m
os

t s
ev

er
e 

“L
os

t”
 p

ac
ke

ts
, a

nd
 “

M
al

fo
rm

ed
” 

pa
ck

et
s 

re
m

ai
n 

un
de

r 5
%

 fo
r m

os
t o

f t
he

 A
C

I r
an

ge

22
M

H
z:

M
in

im
al

 F
C

S 
er

ro
rs

 b
ec

au
se

 o
f e

ar
lie

r, 
m

or
e 

se
ve

re
, s

ou
rc

es
 o

f p
ac

ke
t l

os
s.

  M
at

er
ia

l 

“L
os

t”
 p

ac
ke

ts
 a

t u
pp

er
 A

C
I L

ev
el

s,
 “

M
al

fo
rm

ed
” 

ex
ce

ed
s 

5%
 fo

r o
ve

r 9
0%

 o
f t

he
 A

C
I r

an
ge

20
M

H
z:

 F
C

S 
an

d 
“M

al
fo

rm
ed

” 
er

ro
rs

 re
m

ai
n 

m
in

im
al

,  
w

ith
 v

as
t m

aj
or

ity
 d

ue
 to

 m
os

t s
ev

er
e 

“L
os

t”
 

pa
ck

et
s



Te
st

 D
at

a
fo

r 2
5M

H
z 

C
ha

nn
el

 S
pa

ci
ng

 (C
ha

nn
el

 6
 D

es
ire

d,
 C

ha
nn

el
 1

1 
A

dj
ac

en
t C

ha
nn

el
 In

te
rf

er
er

)

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
14W

I-F
I A

D
JA

C
EN

T 
C

H
AN

N
EL

 R
EJ

EC
TI

O
N

 T
ES

TS
 S

H
O

W
 IN

C
R

EA
SE

D
 T

LP
S 

IN
TE

R
FE

R
EN

C
E

Co
lle

ct
ed

Co
lle

ct
ed

Co
lle

ct
ed

De
riv

ed
De

riv
ed

De
riv

ed
De

riv
ed

De
riv

ed
De

riv
ed

De
riv

ed
An

al
yt

ic
al

An
al

yt
ic

al

M
SC

 
Le

ve
l

De
sir

ed
 

Ch
an

ne
l

AC
I 

Ch
an

ne
l

De
sir

ed
 

Po
w

er
 at

 
RX

1 
(d

Bm
)

AC
I 

Po
w

er
 at

 
RX

1 
(d

Bm
)

AC
I 

Le
ve

l 
(A

CI
 P

w
r -

De
sir

ed
 

Pw
r) 

at
 

RX
1 

(d
B)

De
sir

ed
 

Ch
an

ne
l 

Re
ce

iv
e 

To
ta

l 
Fr

am
e 

Ra
te

De
sir

ed
 

Ch
an

ne
l 

Re
ce

iv
e 

FC
S 

Er
ro

re
d 

Fr
am

es

W
ire

sh
ar

k 
"%

 
M

al
fo

rm
ed

 
fra

m
es

"

M
al

fo
rm

ed
 

Fr
am

es
 ~ 

= 
A/

[(1
/C

)-1
]

Re
- 

tr
an

sm
iss

io
ns

 
( =

 if
(A

>3
04

9)
, 

A-
30

49
,0

)  )

Lo
st

 
Fr

am
es

 ( =
 

if(
A<

=3
04

9
), 

30
49

-A
, 

0)
  )

FC
S +

 Lo
st

 
Fr

am
es

 + 
M

al
fo

rm
ed

 
Fr

am
es

 (=
 

B+
D+

F)

"T
ru

e"
 

Pa
ck

et
 

Er
ro

r R
at

e 
( 

= G
/[

A+
D]

)

"T
ra

di
tio

na
l

" P
ac

ke
t 

Er
ro

r R
at

e 
(=

 
B/

A)

%
 

M
al

fo
rm

ed
+L

os
t (

= 
[D

+F
]/

[A
+

D]
)

Co
m

pu
te

d 
Po

te
nt

ia
l 

AC
I/

De
sir

ed
 

Po
w

er
 R

at
io

 (%
)

Co
m

pu
te

d 
Po

te
nt

ia
l 

AC
I/

De
sir

ed
 

Po
w

er
 R

at
io

 (d
B)

A
B

C
D

E
F

G
H

I
J

7
6

11
-6

1
-5

3
8

30
49

0
0.

0%
-

    
    

0
0

0
0%

0%
0%

0.
5%

-2
3

7
6

11
-6

1
-5

2
9

30
70

1
0.

0%
-

    
    

21
0

1
0%

0%
0%

0.
6%

-2
2

7
6

11
-6

1
-5

1
10

32
00

3
0.

1%
3

    
    

    
15

1
0

6
0%

0%
0%

0.
8%

-2
1

7
6

11
-6

1
-5

0
11

38
46

15
2.

8%
11

1
    

    
79

7
0

12
6

3%
0%

3%
1.

0%
-2

0
7

6
11

-6
1

-4
9

12
45

00
35

2.
1%

97
    

    
  

14
51

0
13

2
3%

1%
2%

1.
2%

-1
9

7
6

11
-6

1
-4

8
13

49
00

15
0

1.
3%

65
    

    
  

18
51

0
21

5
4%

3%
1%

1.
6%

-1
8

7
6

11
-6

1
-4

7
14

47
00

14
7

2.
1%

10
1

    
    

16
51

0
24

8
5%

3%
2%

2.
0%

-1
7

7
6

11
-6

1
-4

6
15

45
00

55
0

3.
2%

14
9

    
    

14
51

0
69

9
15

%
12

%
3%

2.
5%

-1
6

7
6

11
-6

1
-4

5
16

44
00

15
00

4.
9%

22
7

    
    

13
51

0
17

27
37

%
34

%
5%

3.
1%

-1
5

7
6

11
-6

1
-4

4
17

43
00

15
00

5.
6%

25
5

    
    

12
51

0
17

55
39

%
35

%
6%

3.
9%

-1
4

7
6

11
-6

1
-4

3
18

42
35

28
80

6.
8%

30
9

    
    

11
86

0
31

89
70

%
68

%
7%

4.
9%

-1
3

7
6

11
-6

1
-4

2
19

42
00

31
00

4.
0%

17
5

    
    

11
51

0
32

75
75

%
74

%
4%

6.
2%

-1
2

Pe
r I

EE
E 

Sp
ec

ifi
ca

tio
n,

 th
e 

Ad
ja

ce
nt

 C
ha

nn
el

 R
ej

ec
tio

n 
Li

m
it 

is
 re

ac
he

d 
w

he
n 

th
e 

Pa
ck

et
 E

rr
or

 R
at

e 
re

ac
he

s 
10

%
.  

At
 

25
M

H
z 

sp
ac

in
g,

 th
e 

AC
R

 li
m

it 
is

 b
et

w
ee

n 
14

-1
5d

B
.

H
ig

he
st

 
Se

ve
rit

y 
Er

ro
r

Lo
w

es
t 

Se
ve

rit
y 

Er
ro

r

M
id

dl
e 

Se
ve

rit
y 

Er
ro

r



Te
st

 D
at

a
fo

r 2
2M

H
z 

C
ha

nn
el

 S
pa

ci
ng

 (C
ha

nn
el

 1
1 

D
es

ire
d,

 
TL

PS
/C

ha
nn

el
 1

4 
A

dj
ac

en
t C

ha
nn

el
 In

te
rf

er
er

)

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
15W

I-F
I A

D
JA

C
EN

T 
C

H
AN

N
EL

 R
EJ

EC
TI

O
N

 T
ES

TS
 S

H
O

W
 IN

C
R

EA
SE

D
 T

LP
S 

IN
TE

R
FE

R
EN

C
E

 
Co

lle
ct

ed
Co

lle
ct

ed
Co

lle
ct

ed
De

riv
ed

De
riv

ed
De

riv
ed

De
riv

ed
De

riv
ed

De
riv

ed
De

riv
ed

An
al

yt
ic

al
An

al
yt

ic
al

M
SC

 
Le

ve
l

De
sir

ed
 

Ch
an

ne
l

AC
I 

Ch
an

ne
l

De
sir

ed
 

Po
w

er
 at

 
RX

1 
(d

Bm
)

AC
I 

Po
w

er
 at

 
RX

1 
(d

Bm
)

AC
I 

Le
ve

l 
(A

CI
 P

w
r -

De
sir

ed
 

Pw
r) 

at
 

RX
1 

(d
B)

De
sir

ed
 

Ch
an

ne
l 

Re
ce

iv
e 

To
ta

l 
Fr

am
e 

Ra
te

De
sir

ed
 

Ch
an

ne
l 

Re
ce

iv
e 

FC
S 

Er
ro

re
d 

Fr
am

es

W
ire

sh
ar

k 
"%

 
M

al
fo

rm
ed

 
fra

m
es

"

M
al

fo
rm

ed
 

Fr
am

es
 ~ 

= 
A/

[(1
/C

)-1
]

Re
- 

tr
an

sm
iss

io
ns

 
( =

 if
(A

>3
04

9)
, 

A-
30

49
,0

)  )

Lo
st

 
Fr

am
es

 ( =
 

if(
A<

=3
04

9
), 

30
49

-A
, 

0)
  )

FC
S +

 Lo
st

 
Fr

am
es

 + 
M

al
fo

rm
ed

 
Fr

am
es

 (=
 

B+
D+

F)

"T
ru

e"
 

Pa
ck

et
 

Er
ro

r R
at

e 
( 

= G
/[

A+
D]

)

"T
ra

di
tio

na
l

" P
ac

ke
t 

Er
ro

r R
at

e 
(=

 
B/

A)

%
 

M
al

fo
rm

ed
+L

os
t (

= 
[D

+F
]/

[A
+

D]
)

Co
m

pu
te

d 
Po

te
nt

ia
l 

AC
I/

De
sir

ed
 

Po
w

er
 R

at
io

 (%
)

Co
m

pu
te

d 
Po

te
nt

ia
l 

AC
I/

De
sir

ed
 

Po
w

er
 R

at
io

 (d
B)

A
B

C
D

E
F

G
H

I
J

7
11

14
-6

1
-5

3
8

31
22

0
1.

4%
44

    
    

  
73

0
44

1%
0%

1%
1.

0%
-2

0
7

11
14

-6
1

-5
2

9
34

18
0

6.
8%

24
9

    
    

36
9

0
24

9
7%

0%
7%

1.
3%

-1
9

7
11

14
-6

1
-5

1
10

33
25

0
5.

4%
19

0
    

    
27

6
0

19
0

5%
0%

5%
1.

6%
-1

8
7

11
14

-6
1

-5
0

11
35

00
0

7.
4%

28
0

    
    

45
1

0
28

0
7%

0%
7%

2.
0%

-1
7

7
11

14
-6

1
-4

9
12

36
80

0
10

.2
%

41
8

    
    

63
1

0
41

8
10

%
0%

10
%

2.
5%

-1
6

7
11

14
-6

1
-4

8
13

36
00

0
10

.2
%

40
9

    
    

55
1

0
40

9
10

%
0%

10
%

3.
2%

-1
5

7
11

14
-6

1
-4

7
14

35
00

3
9.

7%
37

6
    

    
45

1
0

37
9

10
%

0%
10

%
4.

0%
-1

4
7

11
14

-6
1

-4
6

15
35

50
10

12
.0

%
48

4
    

    
50

1
0

49
4

12
%

0%
12

%
5.

1%
-1

3
7

11
14

-6
1

-4
5

16
25

00
30

8.
7%

23
8

    
    

0
54

9
81

7
30

%
1%

29
%

6.
4%

-1
2

7
11

14
-6

1
-4

4
17

20
00

39
14

.4
%

33
6

    
    

0
10

49
14

24
61

%
2%

59
%

8.
0%

-1
1

7
11

14
-6

1
-4

3
18

20
00

80
25

.0
%

66
7

    
    

0
10

49
17

96
67

%
4%

64
%

10
.1

%
-1

0
7

11
14

-6
1

-4
2

19
21

00
20

30
.0

%
90

0
    

    
0

94
9

18
69

62
%

1%
62

%
12

.7
%

-9

Pe
r I

EE
E 

Sp
ec

ifi
ca

tio
n,

 th
e 

Ad
ja

ce
nt

 C
ha

nn
el

 R
ej

ec
tio

n 
Li

m
it 

is
 re

ac
he

d 
w

he
n 

th
e 

Pa
ck

et
 E

rr
or

 R
at

e 
re

ac
he

s 
10

%
.  

At
 

22
M

H
z 

sp
ac

in
g,

 th
e 

AC
R

 li
m

it 
is

 b
et

w
ee

n 
11

-1
2d

B
.

H
ig

he
st

 
Se

ve
rit

y 
Er

ro
r

Lo
w

es
t 

Se
ve

rit
y 

Er
ro

r

M
id

dl
e 

Se
ve

rit
y 

Er
ro

r



A
G

EN
D

A

1)
G

lo
ba

ls
ta

r h
as

 p
ro

vi
de

d 
no

 q
ua

nt
ita

tiv
e 

te
ch

ni
ca

l r
es

po
ns

e 
to

 te
st

s 

sh
ow

in
g 

TL
PS

 in
te

rf
er

en
ce

 w
ith

 B
lu

et
oo

th
 L

ow
 E

ne
rg

y 
H

ea
rin

g 
Ai

ds

2)
C

on
tr

ol
le

d 
Te

st
in

g 
Sh

ow
s 

In
cr

ea
se

d 
W

i-F
i C

h.
11

 In
te

rf
er

en
ce

 fr
om

 T
LP

S 

3)
C

o-
ex

is
te

nc
e 

Fi
lte

r R
em

ov
al

 fr
om

 R
uc

ku
s 

AP
 R

ai
se

s 
R

ed
 F

la
gs

FC
C

 R
ep

or
t L

an
gu

ag
e 

Im
pl

ie
s 

G
lo

ba
ls

ta
r f

ai
le

d 
to

 in
fo

rm
 F

C
C

 d
em

o 
ha

rd
w

ar
e 

w
as

 m
od

ifi
ed

G
lo

ba
ls

ta
r’s

 p
rio

r c
la

im
s 

th
at

 a
ll 

W
i-F

i d
ev

ic
es

 c
an

 b
e 

en
ab

le
d 

fo
r T

LP
S 

w
ith

 a
 “

fir
m

w
ar

e 
up

gr
ad

e”
 a

re
 

in
co

rr
ec

t

4)
Po

w
er

 le
ve

l u
se

d 
in

 M
ar

ch
 D

em
on

st
ra

tio
n 

pr
es

en
te

d 
~6

dB
 lo

w
er

 

in
te

rf
er

en
ce

 to
 W

i-F
i C

h.
. 1

1 
th

an
 a

 M
ax

im
um

 P
ow

er
 re

al
-w

or
ld

 s
ce

na
rio

5)
G

er
st

 C
ap

ita
l R

es
po

ns
e 

to
 N

PR
M

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
16



Fr
om

 P
ar

t 1
5.

24
7 

Te
st

 R
ep

or
ts

 fo
r t

w
o 

ve
rs

io
ns

 o
f t

he
 A

pp
le

 iP
ad

 A
ir 

21

C
O

EX
IS

TE
N

C
E 

FI
LT

ER
 E

FF
EC

T 
EX

AM
PL

E:
 A

PP
LE

 IP
AD

 A
IR

 2
 C

LI
EN

T

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
17

TL
PS

 F
re

qu
en

cy
 R

an
ge

TL
PS

 F
re

qu
en

cy
 R

an
ge

~2
5 

dB
~3

5 
dB

~5
2 

dB
~6

1 
dB

“O
ut

-o
f-c

ha
nn

el
” 

pr
of

ile
 o

f L
TE

-e
na

bl
ed

 v
s.

 W
iF

i-o
nl

y 
ve

rs
io

n 
of

 iP
ad

 A
ir 

2 
sh

ow
s:

A
t C

en
te

r F
re

qu
en

cy
(2

48
3.

5M
H

z)
, L

TE
-e

na
bl

ed
 V

er
si

on
 h

as
 ~

10
dB

 a
dd

iti
on

al
 a

tte
nu

at
io

n
LT

E-
en

ab
le

d 
ve

rs
io

n 
re

ac
he

s 
th

e 
“n

oi
se

 fl
oo

r”
 ~

8.
5M

H
z 

ab
ov

e 
C

en
te

r F
re

qu
en

cy
W

iF
i-o

nl
y 

ve
rs

io
n 

ha
s 

~9
dB

 h
ig

he
r “

no
is

e 
flo

or
”,

 a
nd

 d
oe

sn
’t 

re
ac

h 
th

is
 le

ve
l u

nt
il 

~2
7M

H
z 

ab
ov

e 
C

en
te

r 
Fr

eq
ue

nc
y

1 W
iF

i-O
nl

y 
Ve

rs
io

n:
 S

ee
 S

ec
tio

n 
9.

3.
6,

 p
ag

e 
86

 o
f r

ep
or

t f
or

 F
CC

 ID
 B

CG
A1

56
6.

 L
TE

-E
na

bl
ed

 V
er

sio
n:

 S
ee

 9
.3

.6
, p

ag
e 

15
7 

of
 re

po
rt

 fo
r F

CC
 ID

 B
CG

A1
65

7.
  



La
ng

ua
ge

 o
n 

pa
ge

s 
8 

&
 9

 o
f R

ep
or

t T
R

 1
5-

10
02

 im
pl

ie
s 

G
lo

ba
ls

ta
r d

id
 n

ot
 

in
fo

rm
 th

e 
FC

C
 th

at
 R

uc
ku

s 
ha

rd
w

ar
e 

us
ed

 in
 M

ar
ch

 D
em

on
st

ra
tio

n 
w

as
 

m
od

ifi
ed

 fr
om

 th
e 

co
m

m
er

ci
al

 v
er

si
on

 th
at

 h
ad

 p
as

se
d 

Pa
rt

 1
5.

24
7 

te
st

s.

FC
C

 R
EP

O
R

T 
IM

PL
IE

S 
TE

ST
IN

G
 O

F 
“O

FF
-T

H
E-

SH
EL

F”
 R

U
C

K
U

S 
H

AR
D

W
A

R
E

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
18



O
ve

rla
y 

&
 a

lig
n 

em
is

si
on

s 
m

as
k 

fo
r C

ha
nn

el
 1

1 
fr

om
 P

ar
t 1

5.
24

7 
&

 C
ha

nn
el

 1
4 

fr
om

 T
R

 1
5-

10
02

 w
ith

 fr
eq

ue
nc

y 
an

d 
po

w
er

 a
xe

s 
to

 s
ca

le
1 .

C
O

M
PA

R
AT

IV
E 

AN
A

LY
SI

S 
O

F 
EM

IS
SI

O
N

S 
D

AT
A 

SH
O

W
S 

TL
PS

 H
AR

D
W

A
R

E 
W

AS
 M

O
D

IF
IE

D

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
19

TL
PS

~4
0d

B
“O

ff-
th

e-
Sh

el
f”

~5
5d

B

1 K
ey

 sp
ec

tr
um

 a
na

ly
ze

r s
et

tin
gs

 a
re

 id
en

tic
al

 (R
BW

 =
 1

00
kH

z, 
VB

W
 =

 3
00

kH
z)

 in
 b

ot
h 

re
po

rt
s, 

al
lo

w
in

g 
fo

r c
om

pa
ra

bi
lit

y a
fte

r s
ca

lin
g 

ax
es

.

“O
ff-

th
e-

Sh
el

f”
 h

ar
dw

ar
e 

ex
hi

bi
ts

 >
15

dB
 

ad
di

tio
na

l o
ut

-o
f-c

ha
nn

el
 a

tte
nu

at
io

n 
vs

. T
LP

S 
ha

rd
w

ar
e.

  

20
dB



St
ar

tin
g 

w
ith

 P
ar

t 1
5.

24
7 

em
is

si
on

s 
da

ta
, o

ve
rla

y/
al

ig
n 

TR
 1

5-
10

02
 c

ha
nn

el
 1

4 
da

ta
 in

 fr
eq

ue
nc

y 
an

d 
po

w
er

.  
Fi

na
lly

, o
ve

rla
y 

in
se

rt
io

n 
lo

ss
 p

ro
fil

e 
of

 tw
o 

po
pu

la
r c

oe
xi

st
en

ce
 fi

lte
rs

 (A
va

go
 A

C
PF

-7
12

4 
&

 A
C

FF
-1

02
4

in
se

rt
io

n 
lo

ss
 

pr
of

ile
 s

ho
w

 in
 R

ED
 a

t h
ig

h,
 m

id
dl

e,
 a

nd
 lo

w
 o

pe
ra

tin
g 

te
m

pe
ra

tu
re

s)
.

C
O

M
PA

R
AT

IV
E 

AN
A

LY
SI

S 
O

F 
EM

IS
SI

O
N

S 
D

AT
A 

SH
O

W
S 

TL
PS

 H
AR

D
W

A
R

E 
W

AS
 M

O
D

IF
IE

D

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
20

Em
is

si
on

s 
da

ta
 fo

r “
of

f-t
he

-s
he

lf”
 R

uc
ku

s 
79

82
 c

le
ar

ly
 in

di
ca

te
s 

th
e 

pr
es

en
ce

 o
f a

 c
oe

xi
st

en
ce

 fi
lte

r
E m

is
si

on
s 

da
ta

 fo
r R

uc
ku

s 
79

82
 h

ar
dw

ar
e 

us
ed

 in
 T

LP
S 

de
m

on
st

ra
tio

ns
 

ex
hi

bi
ts

 N
O

 E
FF

EC
T 

FR
O

M
 A

 C
O

EX
IS

TE
N

C
E 

FI
LT

ER



A
G

EN
D

A

1)
G

lo
ba

ls
ta

r h
as

 p
ro

vi
de

d 
no

 q
ua

nt
ita

tiv
e 

te
ch

ni
ca

l r
es

po
ns

e 
to

 te
st

s 

sh
ow

in
g 

TL
PS

 in
te

rf
er

en
ce

 w
ith

 B
lu

et
oo

th
 L

ow
 E

ne
rg

y 
H

ea
rin

g 
Ai

ds

2)
C

on
tr

ol
le

d 
Te

st
in

g 
Sh

ow
s 

In
cr

ea
se

d 
W

i-F
i C

h.
11

 In
te

rf
er

en
ce

 fr
om

 T
LP

S 

3)
C

o-
ex

is
te

nc
e 

Fi
lte

r R
em

ov
al

 fr
om

 R
uc

ku
s 

AP
 R

ai
se

s 
R

ed
 F

la
gs

FC
C

 R
ep

or
t L

an
gu

ag
e 

Im
pl

ie
s 

G
lo

ba
ls

ta
r f

ai
le

d 
to

 in
fo

rm
 F

C
C

 d
em

o 
ha

rd
w

ar
e 

w
as

 m
od

ifi
ed

G
lo

ba
ls

ta
r’s

 p
rio

r c
la

im
s 

th
at

 a
ll 

W
i-F

i d
ev

ic
es

 c
an

 b
e 

en
ab

le
d 

fo
r T

LP
S 

w
ith

 a
 “

fir
m

w
ar

e 
up

gr
ad

e”
 a

re
 

in
co

rr
ec

t

4)
Po

w
er

 le
ve

l u
se

d 
in

 M
ar

ch
 D

em
on

st
ra

tio
n 

pr
es

en
te

d 
~6

dB
 lo

w
er

 

in
te

rf
er

en
ce

 to
 W

iF
i C

h.
 1

1 
th

an
 a

 M
ax

im
um

 P
ow

er
 re

al
-w

or
ld

 s
ce

na
rio

5)
G

er
st

 C
ap

ita
l R

es
po

ns
e 

to
 N

PR
M

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
21



EA
C

H
 1

dB
 T

X 
PO

W
ER

 S
TE

P 
LE

AD
S 

TO
 ~

2d
B

 R
IS

E 
IN

 A
D

JA
C

EN
T 

C
H

AN
N

EL
 IN

TE
FE

R
EN

C
E1

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
22

P2
 =

 +
15

dB
m

 (M
ax

 P
ow

er
 m

in
us

 8
dB

m
)

P1
 =

 +
20

dB
m

 (M
ax

 P
ow

er
 m

in
us

 3
dB

m
)

(P
ow

er
 Le

ve
l U

se
d 

by
 G

lo
ba

lst
ar

 in
 M

ar
ch

 D
em

on
st

ra
tio

n)
2

1 R
el

at
io

ns
hi

p 
de

riv
ed

 fr
om

 O
ET

 E
m

iss
io

ns
 R

ep
or

t d
at

a 
w

he
n 

TL
PS

 A
P 

tr
an

sm
it 

po
w

er
 is

 in
cr

ea
se

d 
fr

om
 P

2>
P1

>P
0.

  A
na

ly
sis

 d
at

a 
is 

av
ai

la
bl

e 
to

 F
CC

 st
af

f u
po

n 
re

qu
es

t.
2 S

ee
 F

CC
 O

ET
 S

ta
ff 

“R
ep

or
t o

n 
De

m
on

st
ra

tio
ns

 o
f G

lo
ba

lst
ar

, I
nc

.’s
 P

ro
po

se
d 

Te
rr

es
tr

ia
l L

ow
-P

ow
er

 Se
rv

ice
 M

ar
ch

 6
-9

,2
01

5”
, I

B 
Do

ck
et

 N
o.

 1
3-

21
3 

(A
pr

il 
1,

 2
01

5)

Up
pe

r f
re

qu
en

cy
 

ra
ng

e 
of

 
W

i-F
i C

ha
nn

el
 1

1

P0
 =

 +
23

dB
m

 (M
ax

 P
ow

er
)



IE
EE

 E
m

is
si

on
s 

M
as

k 
O

ve
rla

y 
w

ith
 T

LP
S 

AP
 P

ow
er

 a
t +

15
dB

m
 (P

2=
M

ax
-8

dB
m

)

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
23

Lo
w

es
t P

ow
er

 (P
2)

 E
as

ily
 M

ee
ts

 IE
EE

 E
m

iss
io

ns
 M

as
k



IE
EE

 E
m

is
si

on
s 

M
as

k 
O

ve
rla

y 
w

ith
 T

LP
S 

AP
 P

ow
er

 a
t +

20
dB

m
 (P

1=
M

ax
-3

dB
m

)

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
24

M
id

dl
e 

Po
w

er
 (P

1)
 Le

ve
l U

se
d 

in
 T

LP
S 

De
m

on
st

ra
tio

n 
Ju

st
 M

ee
ts

 IE
EE

 M
as

k 



IE
EE

 E
m

is
si

on
s 

M
as

k 
O

ve
rla

y 
w

ith
 T

LP
S 

AP
 P

ow
er

 a
t +

23
dB

m
 (P

0=
M

ax
)

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
25

M
ax

im
um

 P
ow

er
 (P

0)
 V

io
la

te
s I

EE
E 

M
as

k 
(a

t M
ar

ke
rs

 3
, 5

, 6
, &

 7
)

If 
15

.2
47

(d
) M

ea
su

re
m

en
t S

hi
fts

 fr
om

 2
48

3.
5M

Hz
 to

 2
49

5M
Hz

, T
LP

S 
AP

 Fa
ils

 2
0d

B 
At

te
nu

at
io

n

19
.4

dB



Em
is

si
on

s 
M

as
k 

O
ve

rla
y 

w
ith

 T
LP

S 
AP

 P
ow

er
 a

t P
0(

M
ax

 P
w

r)
 &

 P
1(

M
ar

ch
 D

em
o 

Pw
r)

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
26Ch11 Mask

Ch14 Mask

O
ET

 E
m

is
si

on
s 

R
ep

or
t D

at
a 

&
 F

ig
ur

es
 il

lu
st

ra
te

 m
ul

tip
le

 is
su

es
:

Se
tti

ng
 th

e 
TL

PS
 A

P 
Po

w
er

 to
 P

1 
al

lo
w

ed
 G

lo
ba

ls
ta

r t
o 

re
du

ce
 in

te
rf

er
en

ce
 b

y 
~6

dB
 in

 W
i-F

i C
ha

nn
el

 1
1 

(r
ed

-s
ha

de
d 

re
gi

on
). 

 U
si

ng
 3

dB
 a

tte
nu

at
or

s 
at

 a
nt

en
na

 p
or

ts
, G

lo
ba

ls
ta

r c
ou

ld
 h

av
e 

co
nf

ig
ur

ed
 T

LP
S 

A
Ps

 a
t 

M
ax

im
um

 P
ow

er
, a

nd
 s

til
l a

ch
ie

ve
d 

th
e 

sa
m

e 
ef

fe
ct

iv
e 

ra
di

at
ed

 p
ow

er
 s

ee
n 

in
 th

e 
M

ar
ch

 D
em

on
st

ra
tio

n
R

ed
uc

ed
 a

dj
ac

en
t c

ha
nn

el
 in

te
rf

er
en

ce
 le

ve
ls

 a
ls

o 
fa

vo
re

d 
G

lo
ba

ls
ta

r i
n 

B
lu

et
oo

th
<>

TL
PS

 T
es

ts
If 

a 
hi

gh
-e

nd
, e

xp
en

si
ve

 A
cc

es
s 

Po
in

t f
ai

ls
 to

 m
ee

t I
EE

E 
an

d 
FC

C
1

Em
is

si
on

s 
m

as
ks

 o
pe

ra
tin

g 
on

 T
LP

S,
 th

e 
FC

C
 c

an
 N

O
T 

as
su

m
e 

ot
he

r “
co

ns
um

er
 g

ra
de

” 
de

vi
ce

s 
w

ill
 m

ee
t t

he
se

 s
pe

cs
 “

by
 d

es
ig

n”
.

1 P
ar

ag
ra

ph
 2

8 
of

 th
e 

NP
RM

 Im
pl

ie
s t

he
 P

ar
t 1

5.
24

7(
d)

 re
qu

ire
m

en
t f

or
 2

0d
B 

at
te

nu
at

io
n 

at
 2

48
3.

5M
Hz

 w
ou

ld
 sh

ift
 to

 2
49

5M
Hz

 fo
r T

LP
S 

De
vi

ce
s



A
G

EN
D

A

1)
G

lo
ba

ls
ta

r h
as

 p
ro

vi
de

d 
no

 q
ua

nt
ita

tiv
e 

te
ch

ni
ca

l r
es

po
ns

e 
to

 te
st

s 

sh
ow

in
g 

TL
PS

 in
te

rf
er

en
ce

 w
ith

 B
lu

et
oo

th
 L

ow
 E

ne
rg

y 
H

ea
rin

g 
Ai

ds

2)
C

on
tr

ol
le

d 
Te

st
in

g 
Sh

ow
s 

In
cr

ea
se

d 
W

i-F
i C

h.
11

 In
te

rf
er

en
ce

 fr
om

 T
LP

S 

3)
C

o-
ex

is
te

nc
e 

Fi
lte

r R
em

ov
al

 fr
om

 R
uc

ku
s 

AP
 R

ai
se

s 
R

ed
 F

la
gs

FC
C

 R
ep

or
t L

an
gu

ag
e 

Im
pl

ie
s 

G
lo

ba
ls

ta
r f

ai
le

d 
to

 in
fo

rm
 F

C
C

 d
em

o 
ha

rd
w

ar
e 

w
as

 m
od

ifi
ed

G
lo

ba
ls

ta
r’s

 p
rio

r c
la

im
s 

th
at

 a
ll 

W
i-F

i d
ev

ic
es

 c
an

 b
e 

en
ab

le
d 

fo
r T

LP
S 

w
ith

 a
 “

fir
m

w
ar

e 
up

gr
ad

e”
 a

re
 

in
co

rr
ec

t

4)
Po

w
er

 le
ve

l u
se

d 
in

 M
ar

ch
 D

em
on

st
ra

tio
n 

pr
es

en
te

d 
~6

dB
 lo

w
er

 

in
te

rf
er

en
ce

 to
 W

iF
i C

h.
 1

1 
th

an
 a

 M
ax

im
um

 P
ow

er
 re

al
-w

or
ld

 s
ce

na
rio

5)
G

er
st

 C
ap

ita
l R

es
po

ns
e 

to
 N

PR
M

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
27



R
es

po
ns

e 
to

 N
PR

M
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
28

•
Pa

ra
gr

ap
h 

1:
  “

..d
et

er
m

in
e 

w
he

th
er

 th
is 

pr
op

os
al

 h
as

 th
e 

po
te

nt
ia

l t
o 

en
ab

le
 m

or
e 

ef
fic

ie
nt

 u
se

 o
f G

lo
ba

lst
ar

’s 
S-

ba
nd

 sp
ec

tr
um

 a
nd

 sp
ec

tr
um

 in
 th

e 
ad

ja
ce

nt
 b

an
d .

 T
hi

s a
ct

io
n 

co
ul

d 
po

te
nt

ia
lly

 in
cr

ea
se

 th
e 

am
ou

nt
 o

f s
pe

ct
ru

m
 

av
ai

la
bl

e 
fo

r b
ro

ad
ba

nd
 a

cc
es

s i
n 

th
e 

Un
ite

d 
St

at
es

. A
t t

he
 sa

m
e 

tim
e,

 si
gn

ifi
ca

nt
 co

nc
er

ns
 h

av
e 

be
en

 ra
ise

d 
ab

ou
t p

ot
en

tia
l d

et
rim

en
ta

l i
m

pa
ct

s o
n 

un
lic

en
se

d 
de

vi
ce

s . 
W

e 
se

ek
 co

m
m

en
t o

n 
th

e 
co

st
s a

nd
 b

en
ef

its
 o

f t
he

 
pr

op
os

ed
 a

pp
ro

ac
h,

 a
nd

 o
n 

ch
an

ge
s t

o 
ou

r r
ul

es
 w

hi
ch

 m
ay

 fa
cil

ita
te

 su
ch

 d
ep

lo
ym

en
t a

nd
 m

in
im

ize
 a

ny
 n

eg
at

iv
e 

im
pa

ct
s.

•
Re

sp
on

se
: I

nf
or

m
at

io
n 

av
ai

la
bl

e 
in

 th
is 

pr
oc

ee
di

ng
’s 

re
co

rd
 is

 n
ot

 su
ffi

cie
nt

 to
 e

na
bl

e 
th

e 
co

m
m

iss
io

n 
to

 
ap

pr
ov

e 
th

e 
pr

op
os

ed
 ru

le
 ch

an
ge

s. 
 To

 th
e 

co
nt

ra
ry

, m
ul

tip
le

 in
de

pe
nd

en
t p

ar
tie

s h
av

e 
pr

ov
id

ed
 th

e 
Co

m
m

iss
io

n 
in

fo
rm

at
io

n 
th

at
 d

em
on

st
ra

te
s “

de
tr

im
en

ta
l i

m
pa

ct
s o

n 
un

lic
en

se
d 

de
vi

ce
s”

.  
 In

 th
e 

ab
se

nc
e 

of
 co

m
pr

eh
en

siv
e 

sy
st

em
 te

st
 re

su
lts

 d
em

on
st

ra
tin

g 
“p

ea
ce

fu
l c

oe
xi

st
en

ce
” 

be
tw

ee
n 

w
id

el
y 

us
ed

 
un

lic
en

se
d 

se
rv

ice
s a

nd
 T

LP
S,

 th
e 

Co
m

m
iss

io
n 

sh
ou

ld
 te

rm
in

at
e 

th
is 

pr
oc

ee
di

ng
.

•
Pa

ra
gr

ap
h 

3:
  “

Ch
an

ne
l 1

4 
is 

un
us

ed
 b

y 
IE

EE
 8

02
.1

1 
de

vi
ce

s t
od

ay
 in

 th
e 

Un
ite

d 
St

at
es

 b
ec

au
se

 su
ch

 d
ev

ice
s a

re
 

no
t a

ut
ho

riz
ed

 to
 o

pe
ra

te
 in

 fr
eq

ue
nc

ie
s a

bo
ve

 2
48

3.
5 

M
Hz

.  
Gl

ob
al

st
ar

 a
rg

ue
s t

ha
t c

on
su

m
er

s c
ou

ld
 u

se
 th

ei
r 

ex
ist

in
g 

W
i-F

i e
na

bl
ed

 d
ev

ice
sw

ith
 w

ire
le

ss
 a

cc
es

s p
oi

nt
s G

lo
ba

lst
ar

 p
la

ns
 to

 d
ep

lo
y 

if 
re

st
ric

tio
ns

 in
 

ra
di

of
re

qu
en

cy
 (R

F)
 so

ftw
ar

e 
in

 th
e 

cu
rr

en
t d

ev
ice

s a
re

 li
fte

d 
by

 m
od

ify
in

g 
th

e 
de

vi
ce

s’ 
so

ftw
ar

e.
”

•
Re

sp
on

se
:  

Pu
bl

icl
y 

av
ai

la
bl

e 
in

fo
rm

at
io

n 
cit

ed
 in

 th
is 

fil
in

g 
 a

nd
 o

th
er

s p
ro

ve
s t

hi
s s

ta
te

m
en

t i
s n

ot
 tr

ue
 

fo
r a

ll 
de

vi
ce

s. 
 T

he
 a

na
ly

sis
 p

ro
vi

de
d 

to
 th

e 
Co

m
m

iss
io

n 
on

 5
/1

4/
15

 in
 a

dd
iti

on
 to

 fu
rt

he
r i

nf
or

m
at

io
n 

pr
ov

id
ed

 in
 S

lid
es

 1
7-

20
 p

ro
ve

s G
lo

ba
lst

ar
 fo

un
d 

it 
ne

ce
ss

ar
y 

to
 m

od
ify

 co
m

m
er

cia
l h

ar
dw

ar
e 

us
ed

 in
 th

e 
M

ar
ch

 d
em

on
st

ra
tio

n.
  P

ub
lic

ly
 a

va
ila

bl
e 

Pa
rt

 1
5.

24
7 

te
st

 re
po

rt
s f

or
 a

 v
ar

ie
ty

 o
f c

lie
nt

 d
ev

ice
s s

ho
w

s T
LP

S 
w

ill
, a

t b
es

t, 
be

 im
pa

ire
d 

fo
r t

he
 m

aj
or

ity
 o

f L
TE

-e
na

bl
ed

 cl
ie

nt
 d

ev
ice

s, 
an

d 
in

 ce
rt

ai
n 

ca
se

s (
ex

: i
Ph

on
e 

6)
 

w
ill

 n
ot

 w
or

k 
at

 a
ll.

  I
ro

ni
ca

lly
, G

lo
ba

lst
ar

 cu
rr

en
tly

 d
oe

sn
’t 

kn
ow

 w
hi

ch
 LT

E-
en

ab
le

d 
de

vi
ce

s w
ill

 o
r w

ill
 n

ot
 

w
or

k 
w

ith
 T

LP
S 

sin
ce

 m
os

t “
Ti

er
 1

” m
an

uf
ac

tu
re

rs
 d

o 
no

t d
isc

lo
se

 sp
ec

ifi
ca

tio
ns

 fo
r p

ro
pr

ie
ta

ry
 

co
ex

ist
en

ce
 fi

lte
rs

 u
se

d 
in

 th
ei

r d
ev

ice
s. 

  I
f t

he
 d

at
a 

in
 th

e 
Ap

pl
e 

iP
ho

ne
 6

 P
ar

t 1
5.

24
7 

te
st

 re
po

rt
 is

 a
ny

 
in

di
ca

tio
n,

 it
 is

 p
os

sib
le

 th
e 

m
aj

or
ity

 o
f p

op
ul

ar
 sm

ar
tp

ho
ne

s a
re

 n
ot

 ca
pa

bl
e 

of
 su

pp
or

tin
g 

TL
PS

 o
pe

ra
tio

n 
at

 a
ll.

  I
f a

 d
ec

isi
on

 re
ga

rd
in

g 
TL

PS
 re

st
s o

n 
th

e 
as

su
m

pt
io

n 
th

at
 a

ll,
 o

r e
ve

n 
th

e 
m

aj
or

ity
, o

f e
xi

st
in

g 
W

i-F
i 

de
vi

ce
s w

ill
 su

pp
or

t u
ni

m
pa

ire
d 

op
er

at
io

n 
on

 T
LP

S 
vi

a 
a 

“s
of

tw
ar

e 
up

gr
ad

e”
, t

he
n 

pu
bl

icl
y a

va
ila

bl
e 

ev
id

en
ce

 in
di

ca
te

s t
he

 C
om

m
iss

io
n 

sh
ou

ld
 te

rm
in

at
e 

th
is 

pr
oc

ee
di

ng
.

G
ER

ST
 C

AP
IT

A
L 

R
ES

PO
N

SE
 T

O
 N

PR
M



R
es

po
ns

e 
to

 N
PR

M
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
29

•
Pa

ra
gr

ap
h 

16
:  

“W
e 

be
lie

ve
 th

at
 G

lo
ba

lst
ar

’s 
pr

op
os

al
 to

 d
ep

lo
y 

a 
lo

w
-p

ow
er

 te
rr

es
tr

ia
l s

ys
te

m
 in

 th
e 

24
73

-2
49

5 
M

Hz
 b

an
d 

sh
ou

ld
 b

e 
ex

am
in

ed
 to

 d
et

er
m

in
e 

w
he

th
er

 it
 is

 p
os

sib
le

 to
 in

cr
ea

se
 th

e 
us

e 
of

 th
is 

sp
ec

tr
um

 
te

rr
es

tr
ia

lly
 in

 th
e 

ne
ar

 te
rm

, w
ith

ou
t c

au
sin

g 
ha

rm
fu

l i
nt

er
fe

re
nc

e 
to

 u
se

rs
 o

f t
hi

s b
an

d 
an

d 
ad

ja
ce

nt
 b

an
ds

, a
nd

 
w

ith
ou

t c
om

pr
om

isi
ng

 G
lo

ba
lst

ar
’s 

ab
ili

ty
 to

 p
ro

vi
de

 su
bs

ta
nt

ia
l s

er
vi

ce
 to

 th
e 

pu
bl

ic 
un

de
r i

ts
 e

xi
st

in
g 

M
SS

 
au

th
or

iza
tio

n.
 …

As
 a

 re
su

lt,
 th

es
e 

ch
an

ge
s m

ay
 in

du
ce

 in
cr

ea
se

d 
in

ve
st

m
en

t a
nd

 in
no

va
tio

n 
th

ro
ug

ho
ut

 th
e 

in
du

st
ry

 a
nd

 u
lti

m
at

el
y i

m
pr

ov
e 

co
m

pe
tit

io
n 

an
d 

co
ns

um
er

 ch
oi

ce
…

. W
e 

no
te

 th
at

 si
gn

ifi
ca

nt
 co

nc
er

ns
 h

av
e 

be
en

 
ra

ise
d 

ab
ou

t p
ot

en
tia

l d
et

rim
en

ta
l i

m
pa

ct
 o

n 
un

lic
en

se
d 

de
vi

ce
s, 

su
ch

 a
s B

lu
et

oo
th

, t
ha

t a
re

 cu
rr

en
tly

 u
se

d 
ex

te
ns

iv
el

y 
fo

r v
ar

io
us

 w
ire

le
ss

 b
ro

ad
ba

nd
 se

rv
ice

s a
nd

 a
pp

lic
at

io
ns

. W
e 

sp
ec

ifi
ca

lly
 se

ek
 fu

rt
he

r i
nf

or
m

at
io

n 
an

d 
su

pp
or

tin
g 

de
ta

ile
d 

te
ch

ni
ca

l a
na

ly
sis

 re
ga

rd
in

g 
co

nc
er

ns
 w

ith
 a

ny
 p

ot
en

tia
l d

et
rim

en
ta

l i
m

pa
ct

 o
n 

ex
ist

in
g 

un
lic

en
se

d 
de

vi
ce

s i
n 

th
e 

24
00

-2
48

3.
5 

M
Hz

 b
an

d.
 W

e 
al

so
 se

ek
 c

om
m

en
t o

n 
th

e 
re

su
lts

 o
f t

es
tin

g 
of

 G
lo

ba
lst

ar
’s 

lo
w

-p
ow

er
 m

ob
ile

 b
ro

ad
ba

nd
 n

et
w

or
k.”

•
Re

sp
on

se
 1

: E
ve

n 
w

ith
 th

e 
lim

ite
d 

te
st

in
g 

do
ne

 to
 d

at
e,

 th
e 

co
m

m
iss

io
n 

ha
s e

vi
de

nc
e 

th
at

 T
LP

S 
w

ill
 ca

us
e 

ha
rm

fu
l i

nt
er

fe
re

nc
e 

to
 e

xi
st

in
g 

us
er

s o
f t

he
 u

nl
ice

ns
ed

 b
an

d.
   

It 
is 

up
 to

 th
e 

Co
m

m
iss

io
n 

w
he

th
er

 th
ey

 
w

ill
 re

qu
es

t a
dd

iti
on

al
 te

ch
ni

ca
l i

nf
or

m
at

io
n 

fro
m

 G
lo

ba
lst

ar
 a

nd
/o

r o
pp

os
iti

on
 p

ar
tie

s t
o 

ga
in

 a
 b

et
te

r 
un

de
rs

ta
nd

in
g 

of
 h

ow
 m

uc
h 

ha
rm

 T
LP

S 
w

ill
 ca

us
e 

ex
ist

in
g 

un
lic

en
se

d 
se

rv
ice

s. 
  W

e 
su

pp
or

t t
he

 id
ea

 th
at

 
th

e 
Co

m
m

iss
io

n 
sh

ou
ld

 “s
tr

on
gl

y 
en

co
ur

ag
e 

m
or

e 
in

vo
lv

em
en

t b
y 

ne
ut

ra
l a

nd
 co

lla
bo

ra
tiv

e 
fo

ru
m

s r
at

he
r 

th
an

 b
y 

in
di

vi
du

al
 st

ak
eh

ol
de

rs
”, 

as
 su

gg
es

te
d 

by
 th

e 
He

ar
in

g 
In

du
st

ry
 A

ss
oc

at
io

n1 . 
 H

ow
ev

er
, i

f t
he

 
Co

m
m

iss
io

n 
do

es
 n

ot
 co

nt
em

pl
at

e 
su

ch
 a

 fo
ru

m
, a

nd
/o

r d
oe

s n
ot

 in
te

nd
 to

 re
qu

ire
 in

te
re

st
ed

 p
ar

tie
s t

o 
pr

ov
id

e 
in

fo
rm

at
io

n 
of

 su
ffi

cie
nt

 d
ep

th
 a

nd
 b

re
ad

th
 n

ec
es

sa
ry

 to
 fu

rt
he

r u
nd

er
st

an
d 

th
e 

te
ch

ni
ca

l r
isk

s 
po

se
d 

by
 T

LP
S 

to
 e

xi
st

in
g 

un
lic

en
se

d 
de

vi
ce

s i
n 

th
e 

24
00

-2
48

3.
5M

Hz
 b

an
d,

 th
en

 th
is 

pr
oc

ee
di

ng
 sh

ou
ld

 b
e 

te
rm

in
at

ed
 n

ow
.

•
Re

sp
on

se
 2

:  
Co

nt
ra

ry
 to

 th
e 

id
ea

 th
at

 “t
he

se
 ch

an
ge

s m
ay

 in
du

ce
 in

cr
ea

se
d 

in
ve

st
m

en
t a

nd
 in

no
va

tio
n 

th
ro

ug
ho

ut
 th

e 
in

du
st

ry
”, 

it 
is 

co
nc

ei
va

bl
e 

TL
PS

 im
pa

irm
en

ts
 to

  B
lu

et
oo

th
 (a

nd
 B

LE
) a

nd
 W

i-F
i c

ou
ld

 h
av

e 
th

e 
op

po
sit

e 
ef

fe
ct

.  
Fo

r e
xa

m
pl

e,
 if

 T
LP

S 
cr

ea
te

s w
id

es
pr

ea
d 

qu
al

ity
 p

ro
bl

em
s f

or
 B

lu
et

oo
th

 Lo
w

 E
ne

rg
y 

de
vi

ce
s, 

it 
w

ill
 h

in
de

r/
slo

w
 d

ow
n 

in
ve

st
m

en
t i

n 
th

is 
ra

pi
dl

y g
ro

w
in

g 
ar

ea
.

G
ER

ST
 C

AP
IT

A
L 

R
ES

PO
N

SE
 T

O
 N

PR
M

1 S
ee

 Le
tt

er
 fr

om
 La

ur
a 

A.
 S

te
fa

ni
, C

ou
ns

el
 fo

r T
he

 H
ea

rin
g 

In
du

st
rie

s A
ss

oc
ia

tio
n 

to
 M

ar
le

ne
 H

. D
or

tc
h,

 S
ec

re
ta

ry
, F

CC
, I

B 
Do

ck
et

 1
3-

21
3 

(Ju
ly

 1
3,

 
20

15
), 

pa
ge

 3
.  



R
es

po
ns

e 
to

 N
PR

M
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
30

•
Pa

ra
gr

ap
hs

 2
1 

&
 2

2:
  “

Gl
ob

al
st

ar
 a

rg
ue

s t
ha

t s
in

ce
 B

lu
et

oo
th

 d
ev

ice
s a

re
 fr

eq
ue

nc
y-

ho
pp

in
g 

sy
st

em
s t

ha
t o

pe
ra

te
 

on
 co

ns
ta

nt
ly

 va
ry

in
g 

1 
m

eg
ah

er
tz

 ch
an

ne
ls 

th
ro

ug
ho

ut
 th

e 
24

00
-2

48
3.

5 
M

Hz
 b

an
d,

 th
e 

24
73

-2
48

3.
5 

M
Hz

 b
an

d 
se

gm
en

t r
ep

re
se

nt
s j

us
t o

ne
 sm

al
l p

or
tio

n 
of

 th
e 

un
lic

en
se

d 
sp

ec
tr

um
 th

at
 is

 u
til

ize
d 

by
 B

lu
et

oo
th

 te
ch

no
lo

gy
 

an
d 

its
 lo

w
-p

ow
er

 n
et

w
or

k 
is 

no
 m

or
e 

lik
el

y 
to

 ca
us

e 
ha

rm
fu

l i
nt

er
fe

re
nc

e 
to

 a
 B

lu
et

oo
th

 d
ev

ice
 th

an
 a

lre
ad

y 
ex

ist
in

g 
IE

EE
 8

02
.1

1-
ba

se
d 

W
i-F

i o
pe

ra
tio

ns
 e

lse
w

he
re

 in
 th

e 
24

00
-2

48
3.

5 
M

Hz
 b

an
d.

 G
lo

ba
lst

ar
 co

nt
en

ds
 th

at
 

Bl
ue

to
ot

h 
de

vi
ce

s a
nd

 o
th

er
 u

nl
ice

ns
ed

 e
qu

ip
m

en
t w

ill
 b

e 
ab

le
 to

 co
ex

ist
 w

ith
 it

s l
ow

-p
ow

er
 n

et
w

or
k 

an
d 

co
nt

in
ue

 to
 o

pe
ra

te
 in

 th
e 

24
73

-2
48

3.
5 

M
Hz

 b
an

d,
 w

ith
ou

t a
ny

 lo
ss

 o
f s

pe
ct

ru
m

 fo
r B

lu
et

oo
th

 a
nd

 o
th

er
 e

xi
st

in
g 

an
d 

fu
tu

re
 u

nl
ice

ns
ed

 te
ch

no
lo

gi
es

”
•

Re
sp

on
se

: I
nf

or
m

at
io

n 
pr

es
en

te
d 

he
re

 (S
lid

e 
4)

 a
nd

 in
 a

n 
ea

rli
er

 fi
lin

g1
pr

es
en

ts
 a

 st
ra

ig
ht

fo
rw

ar
d 

an
al

ys
is 

ill
us

tr
at

in
g 

w
hy

 th
e 

ad
di

tio
n 

of
 T

LP
S 

to
 a

 h
ig

h-
tra

ffi
c W

i-F
i e

nv
iro

nm
en

t (
i.e

.: 
th

re
e 

“b
us

y”
 n

on
-o

ve
rla

pp
in

g 
ch

an
ne

ls)
w

ill
 ca

us
e 

in
cr

ea
se

d 
in

te
rfe

re
nc

e 
to

 B
lu

et
oo

th
 a

nd
 B

lu
et

oo
th

 Lo
w

 E
ne

rg
y d

ev
ice

s. 
 F

ur
th

er
m

or
e,

 
th

e 
Bl

ue
to

ot
h 

SI
G 

te
st

 ci
te

d 
on

 S
lid

e 
3 

qu
an

tit
at

iv
el

y p
ro

ve
s t

he
 p

ro
bl

em
 is

 re
al

.  
  I

f t
hi

s t
es

t w
er

e 
so

m
eh

ow
 im

pr
op

er
ly

 d
es

ig
ne

d 
or

 e
xe

cu
te

d,
 it

 w
ou

ld
 b

e 
a 

sim
pl

e 
m

at
te

r f
or

 G
lo

ba
lst

ar
 to

 o
bt

ai
n 

th
e 

ne
ce

ss
ar

y 
de

vi
ce

s a
nd

 te
st

 e
qu

ip
m

en
t t

o 
pr

ov
id

e 
a 

qu
an

tit
at

iv
e 

re
bu

tta
l. 

  T
he

 co
m

bi
na

tio
n 

of
 a

 si
m

pl
e 

an
al

ys
is 

an
d 

sim
pl

e 
te

st
s p

ro
ve

 T
LP

S 
cr

ea
te

s h
ar

m
fu

l i
nt

er
fe

re
nc

e 
fo

r, 
at

 le
as

t, 
Bl

ue
to

ot
h 

Lo
w

 E
ne

rg
y 

He
ar

in
g 

Ai
de

s. 
 W

e 
be

lie
ve

 th
is 

al
on

e 
is 

re
as

on
 e

no
ug

h 
fo

r t
he

 C
om

m
iss

io
n 

to
 te

rm
in

at
e 

th
is 

pr
oc

ee
di

ng
 

no
w.

G
ER

ST
 C

AP
IT

A
L 

R
ES

PO
N

SE
 T

O
 N

PR
M

1 S
ee

 A
tt

ac
hm

en
t t

o 
Le

tt
er

 fr
om

 G
er

st
 C

ap
ita

l, 
LL

C 
to

 M
ar

le
ne

 H
. D

or
tc

h,
 S

ec
re

ta
ry

, F
CC

, I
B 

Do
ck

et
 1

3-
21

3 
(A

pr
il 

14
, 2

01
5)

 “
An

al
ys

is 
of

 G
lo

ba
lst

ar
’s 

TL
PS

 
Pr

op
os

al
”,

  S
lid

es
 4

-1
0.



R
es

po
ns

e 
to

 N
PR

M
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
31

•
Pa

ra
gr

ap
h 

23
:  

“W
e 

se
ek

 c
om

m
en

t o
n 

an
y 

co
st

s, 
in

 te
rm

s o
f i

m
pa

ct
s o

n 
un

lic
en

se
d 

op
er

at
io

ns
 b

ot
h 

in
 th

e 
24

73
-

24
83

.5
 M

Hz
 b

an
d 

an
d 

be
lo

w
 2

47
3 

M
Hz

 (i
.e

., 
in

 th
e 

24
00

-2
47

3 
M

Hz
 b

an
d)

 th
at

 m
ig

ht
 fl

ow
 fr

om
 G

lo
ba

lst
ar

’s 
pr

op
os

ed
 lo

w
-p

ow
er

 te
rr

es
tr

ia
l n

et
w

or
k.

 To
 th

e 
ex

te
nt

 th
at

 a
ny

 p
ar

ty
 a

ss
er

ts
 th

at
 G

lo
ba

lst
ar

’s 
lo

w
-p

ow
er

 n
et

w
or

k 
m

ay
 ca

us
e 

in
te

rfe
re

nc
e 

or
 su

bs
ta

nt
ia

lly
 co

ns
tr

ai
n 

ot
he

r o
pe

ra
tio

ns
, w

e 
en

co
ur

ag
e 

th
e 

pa
rt

y t
o 

su
bm

it 
te

ch
ni

ca
l 

an
al

ys
es

 d
et

ai
lin

g 
th

ei
r c

on
ce

rn
s, 

as
 w

el
l a

s a
 d

et
ai

le
d 

as
se

ss
m

en
t o

f a
ny

 a
ss

oc
ia

te
d 

co
st

s.”
•

Re
sp

on
se

: I
n 

re
ga

rd
s t

o 
W

i-F
i, 

m
uc

h 
of

 th
e 

fo
cu

s h
as

 b
ee

n 
on

 th
e 

ne
ga

tiv
e 

im
pa

ct
 o

n 
Ch

an
ne

l 1
1,

 th
e 

ch
an

ne
l c

lo
se

st
 to

 T
LP

S 
in

 th
e 

US
.  

 H
ow

ev
er

, t
he

 in
fo

rm
at

io
n 

pr
es

en
te

d 
on

 S
lid

es
 7

 &
 8

 d
es

cr
ib

es
 th

e 
po

te
nt

ia
l f

or
 T

LP
S 

to
 h

av
e 

a 
ne

ga
tiv

e 
im

pa
ct

 o
n 

al
l W

i-F
i u

se
rs

 o
n 

al
l c

ha
nn

el
s i

n 
a 

sc
en

ar
io

 o
f c

o-
lo

ca
te

d 
TL

PS
 a

nd
 n

on
-T

LP
S 

de
pl

oy
m

en
ts

.  
 W

e 
en

co
ur

ag
e 

th
e 

Co
m

m
iss

io
n 

to
 so

lic
it 

in
pu

t f
ro

m
 in

du
st

ry
 to

 
de

te
rm

in
e 

th
e 

ex
te

nt
 o

f R
RM

/S
O

N 
sy

st
em

 u
sa

ge
 in

 W
i-F

i n
et

w
or

ks
, a

s w
el

l a
s t

he
 p

ot
en

tia
l i

m
pa

ct
 if

 su
ch

 
ne

tw
or

ks
 w

er
e 

co
-lo

ca
te

d 
w

ith
 a

 T
LP

S 
de

pl
oy

m
en

t.

G
ER

ST
 C

AP
IT

A
L 

R
ES

PO
N

SE
 T

O
 N

PR
M



R
es

po
ns

e 
to

 N
PR

M
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
32

•
Pa

ra
gr

ap
h 

28
:  

“..
. S

ec
tio

n 
15

.2
47

 sp
ec

ifi
es

 li
m

its
 fo

r u
nl

ice
ns

ed
 o

pe
ra

tio
ns

 b
y 

di
gi

ta
lly

 m
od

ul
at

ed
 co

m
m

un
ica

tio
ns

 
eq

ui
pm

en
t o

pe
ra

tin
g 

in
 th

e 
24

00
-2

48
3.

5 
M

Hz
 b

an
d.

 W
e 

be
lie

ve
 it

 is
 a

pp
ro

pr
ia

te
 to

 a
pp

ly
 th

e 
sa

m
e 

lim
its

 w
ith

 re
sp

ec
t t

o 
th

e 
24

83
.5

-2
49

5 
M

Hz
 b

an
d,

 g
iv

en
 th

e 
na

tu
re

 o
f t

he
 p

ro
po

se
d 

op
er

at
io

ns
, i

nc
lu

di
ng

 th
e 

us
e 

of
 d

ig
ita

l m
od

ul
at

io
n,

 a
nd

 th
e 

w
id

es
pr

ea
d 

us
e 

of
 th

is 
lim

it 
in

 d
es

ig
ni

ng
 P

ar
t 1

5 
de

vi
ce

s. 
W

e 
se

ek
 c

om
m

en
t o

n 
th

is 
pr

op
os

al
.”

•
Re

sp
on

se
 1

:  
 B

as
ed

 o
n 

in
fo

rm
at

io
n 

pr
es

en
te

d 
in

 th
is 

fil
in

g 
an

d 
ot

he
rs

, t
he

 C
om

m
iss

io
n 

ca
n 

no
t a

ss
um

e 
al

l W
i-F

i 
de

vi
ce

s w
ill

 su
pp

or
t T

LP
S 

op
er

at
io

n 
w

ith
 a

 si
m

pl
e 

“s
of

tw
ar

e 
up

gr
ad

e”
.  

 If
 a

 d
ev

ice
 re

qu
ire

s h
ar

dw
ar

e 
m

od
ifi

ca
tio

n 
(s

uc
h 

as
 re

m
ov

al
 o

f a
 co

ex
ist

en
ce

 fi
lte

r) 
to

 su
pp

or
t T

LP
S,

 a
s d

id
 th

e 
Ru

ck
us

 7
98

2 
Ac

ce
ss

 P
oi

nt
s u

se
d 

in
 th

e 
M

ar
ch

 
De

m
on

st
ra

tio
n,

 e
xi

st
in

g 
FC

C 
ru

le
s r

eq
ui

re
 th

at
 d

ev
ice

 m
us

t g
o 

th
ro

ug
h 

Pa
rt

 1
5.

24
7 

co
m

pl
ia

nc
e 

te
st

in
g 

ag
ai

n.
   

Si
nc

e 
co

ex
ist

en
ce

 fi
lte

rs
 h

av
e 

a 
sig

ni
fic

an
t i

m
pa

ct
 o

n 
a 

de
vi

ce
’s 

em
iss

io
ns

 p
ro

fil
e 

at
 th

e 
lo

w
er

 a
nd

 u
pp

er
 p

or
tio

n 
of

 th
e 

24
00

-2
48

3.
5M

hz
 b

an
d,

 re
m

ov
al

 o
f t

hi
s f

ilt
er

 m
ay

 re
su

lt 
in

 th
e 

m
od

ifi
ed

 d
ev

ic
es

 fa
ili

ng
 co

m
pl

ia
nc

e 
te

st
s t

he
y 

ha
d 

pa
ss

ed
 p

re
vi

ou
sly

.

•
Re

sp
on

se
 2

 : 
Gi

ve
n 

th
e 

lik
el

ih
oo

d 
a 

m
at

er
ia

l p
er

ce
nt

ag
e 

of
 e

xi
st

in
g 

an
d 

fu
tu

re
 W

i-F
i d

ev
ice

s w
ill

 n
ot

 su
pp

or
t T

LP
S 

du
e 

to
 th

e 
co

ex
ist

en
ce

 fi
lte

r i
ss

ue
 (o

r e
xh

ib
it 

un
pr

ed
ict

ab
le

 im
pa

irm
en

ts
), 

it 
ra

ise
s t

he
 q

ue
st

io
n 

of
 w

he
th

er
 th

er
e 

w
ill

 b
e 

tw
o 

di
st

in
ct

 co
m

pl
ia

nc
e 

te
st

 re
gi

m
es

 (P
ar

t 1
5.

24
7 

an
d 

“T
LP

S-
Co

m
pl

ia
nt

”)
 . 

   
Fu

rt
he

rm
or

e,
 w

ou
ld

 a
 “

TL
PS

-
Co

m
pl

ia
nt

” d
ev

ice
 a

lso
 n

ee
d 

to
 p

as
s t

he
 fu

ll 
se

t o
f 1

5.
24

7 
te

st
s (

na
m

el
y 

th
e 

24
83

.5
M

Hz
 e

m
iss

io
ns

 li
m

its
 w

hi
le

 
tr

an
sm

itt
in

g 
on

 C
ha

nn
el

 1
1)

?

•
Re

sp
on

se
 3

:  
Th

is 
pa

ra
gr

ap
h 

im
pl

ie
s t

he
 P

ar
t 1

5.
24

7(
d)

 te
st

 th
at

 e
ffe

ct
iv

el
y 

re
qu

ire
s 2

0d
B 

at
te

nu
at

io
n 

at
 

24
83

.5
M

Hz
 (r

el
at

iv
e 

to
 th

e 
hi

gh
es

t l
ev

el
 in

 th
e 

de
sir

ed
 ch

an
ne

l) 
w

ill
 b

e 
sh

ift
ed

 to
 2

49
5M

Hz
.  

 T
ho

ug
h 

no
t i

nt
en

de
d 

to
 b

e 
a 

co
m

pr
eh

en
siv

e 
co

m
pl

ia
nc

e 
te

st
, i

nf
or

m
at

io
n 

in
 th

e 
O

ET
 E

m
iss

io
ns

 re
po

rt
 in

di
ca

te
s t

he
 m

od
ifi

ed
 R

uc
ku

s 
79

82
 A

cc
es

s P
oi

nt
 h

ar
dw

ar
e 

us
ed

 in
 th

e 
M

ar
ch

 d
em

on
st

ra
tio

n 
w

ou
ld

 fa
il 

th
is 

te
st

1 . 
 If

 th
e 

Co
m

m
iss

io
n 

al
lo

w
s t

hi
s 

pr
oc

ee
di

ng
 to

 co
nt

in
ue

, w
e 

as
k 

th
at

 th
e 

co
m

m
iss

io
n 

a)
 p

ub
lis

h 
th

e 
de

ta
ils

 o
f a

 p
ro

po
se

d 
m

od
ifi

ed
 se

t o
f P

ar
t 

15
.2

47
 te

st
s t

o 
be

 u
se

d 
fo

r T
LP

S-
en

ab
le

d 
de

vi
ce

s, 
an

d 
b)

 re
qu

ire
 R

uc
ku

s t
o 

su
bm

it 
th

ei
r T

LP
S-

en
ab

le
d 

ha
rd

w
ar

e 
to

 
an

 F
CC

-c
er

tif
ie

d 
co

m
pl

ia
nc

e 
te

st
s l

ab
 a

nd
 p

ub
lis

h 
th

e 
te

st
 re

su
lts

 to
 th

is 
pr

oc
ee

di
ng

.  
 G

iv
en

 th
e 

sin
gl

e 
TL

PS
-c

ap
ab

le
 

de
vi

ce
 w

ith
 p

ub
lic

ly
 a

va
ila

bl
e 

em
iss

io
ns

 d
at

a 
ap

pe
ar

s t
o 

fa
il 

a 
cr

iti
ca

l e
m

iss
io

ns
 li

m
it,

 it
 se

em
s t

he
 C

om
m

iss
io

n 
sh

ou
ld

 re
qu

ire
 a

 te
st

 re
po

rt
 fr

om
 a

t l
ea

st
 o

ne
 cl

ie
nt

 d
ev

ice
 to

 e
ns

ur
e 

“c
on

su
m

er
 g

ra
de

” h
ar

dw
ar

e 
is 

ca
pa

bl
e 

of
 

m
ee

tin
g 

th
is 

di
ffi

cu
lt 

em
iss

io
ns

 re
qu

ire
m

en
t. 

  A
m

on
g 

ot
he

rs
, p

ar
tie

s w
ith

 li
ce

ns
ed

 sp
ec

tr
um

 st
ar

tin
g 

at
 2

49
5M

Hz
 

w
ou

ld
 li

ke
ly

 h
av

e 
in

te
re

st
 in

 th
es

e 
te

st
 re

su
lts

.

G
ER

ST
 C

AP
IT

A
L 

R
ES

PO
N

SE
 T

O
 N

PR
M

1 S
ee

 re
po

rt
 T

R 
15

-1
00

2,
 “

EL
EC

TR
O

M
AG

N
ET

IC
 E

M
IS

SI
ON

S C
HA

RA
CT

ER
IZ

AT
IO

N
 O

F 
SA

M
PL

ES
 U

SE
D 

AT
 T

LP
S 

DE
M

ON
ST

RA
TI

ON
”,

 p
re

pa
re

d 
by

 th
e 

FC
C 

OE
T 

(M
ay

 7
, 2

01
5)

, F
ig

ur
es

 3
2,

 3
5,

 3
8,

 4
1,

 4
4,

 a
nd

 5
0.

   
Co

m
pu

te
 th

e 
po

w
er

 d
iff

er
en

ce
 b

et
w

ee
n 

M
ar

ke
r 1

 a
nd

 M
ar

ke
r 5

. 



R
es

po
ns

e 
to

 N
PR

M
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
33

•
Pa

ra
gr

ap
h 

29
:  

“…
Gl

ob
al

st
ar

 fu
rt

he
r a

rg
ue

s t
ha

t i
ts

 a
cc

es
s p

oi
nt

s a
nd

 h
ig

he
r p

ow
er

ed
 te

rm
in

al
 d

ev
ice

s w
ill

 b
e 

eq
ui

pp
ed

 w
ith

 h
ig

h 
se

le
ct

iv
ity

 p
as

sb
an

d 
fil

te
rs

, w
hi

ch
 w

ill
 fu

rt
he

r s
eg

re
ga

te
 C

ha
nn

el
 1

4 
op

er
at

io
ns

 fr
om

 th
os

e 
on

 
Ch

an
ne

l 1
1.

 W
e 

se
ek

 co
m

m
en

t o
n 

th
es

e 
co

nc
er

ns
 a

nd
 cl

ai
m

s.”
•

Re
sp

on
se

: G
lo

ba
lst

ar
 h

as
 p

re
se

nt
ed

 n
o 

m
at

er
ia

l t
o 

ba
ck

up
 th

ei
r c

la
im

 o
f “

hi
gh

 se
le

ct
iv

ity
 p

as
sb

an
d 

fil
te

rs
 

w
hi

ch
 w

ill
 fu

rt
he

r s
eg

re
ga

te
 C

ha
nn

el
 1

4”
 re

su
lti

ng
 in

 a
 b

en
ef

it 
to

  W
i-F

i C
ha

nn
el

 1
1.

  I
nf

or
m

at
io

n 
pr

es
en

te
d 

in
 S

lid
es

 1
0-

15
 p

re
se

nt
s c

on
tr

ol
le

d 
te

st
 re

su
lts

 in
di

ca
tin

g 
th

e 
22

M
Hz

 ch
an

ne
l s

pa
cin

g 
be

tw
ee

n 
Ch

an
ne

ls 
11

 a
nd

 T
LP

S 
re

su
lts

 in
 h

ig
he

r i
nt

er
fe

re
nc

e 
th

an
 th

e 
st

an
da

rd
 2

5M
Hz

 n
on

-o
ve

rla
pp

in
g 

ch
an

ne
l 

sp
ac

in
g.

   
Th

e 
O

ET
 E

m
iss

io
ns

 Te
st

 re
po

rt
 fo

r t
he

 m
od

ifi
ed

 R
uc

ku
s 7

98
2 

pr
ov

id
es

 n
o 

su
pp

or
t t

he
re

 is
 a

ny
 

ad
di

tio
na

l f
ilt

er
in

g 
on

 th
e 

lo
w

er
 e

dg
e 

of
 C

ha
nn

el
 1

4/
TL

PS
  (

vs
. t

he
 u

pp
er

 e
dg

e 
of

 C
ha

nn
el

 1
4 

or
 e

ith
er

 e
dg

e 
of

 C
ha

nn
el

 6
). 

  I
n 

fa
ct

, t
he

 o
nl

y 
hi

gh
 se

le
ct

iv
ity

 b
an

dp
as

sf
ilt

er
 (t

he
 co

ex
ist

en
ce

 fi
lte

r) 
w

as
 R

EM
OV

ED
 fo

r 
th

e 
TL

PS
-e

na
bl

ed
 ve

rs
io

n 
of

 th
e 

Ru
ck

us
 A

cc
es

s P
oi

nt
.G

ER
ST

 C
AP

IT
A

L 
R

ES
PO

N
SE

 T
O

 N
PR

M



R
es

po
ns

e 
to

 N
PR

M
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
34

•
Pa

ra
gr

ap
h 

30
:  

“W
e 

se
ek

 c
om

m
en

t o
n 

th
e 

ap
pr

op
ria

te
 li

m
it 

fo
r u

nw
an

te
d 

em
iss

io
ns

 b
el

ow
 2

47
3 

M
Hz

 re
su

lti
ng

 fr
om

 
Gl

ob
al

st
ar

’s 
pr

op
os

ed
 lo

w
-p

ow
er

 o
pe

ra
tio

ns
 a

t 2
47

3-
24

95
 M

Hz
. O

ne
 p

os
sib

le
 li

m
it 

is 
sp

ec
ifi

ed
 in

 S
ec

tio
n 

15
.2

47
(d

) o
f 

th
e 

Co
m

m
iss

io
n’

s r
ul

es
. T

ha
t r

ul
e,

 a
pp

lic
ab

le
 to

 sp
re

ad
 sp

ec
tr

um
 o

r d
ig

ita
l m

od
ul

at
io

n 
sy

st
em

s o
pe

ra
tin

g 
in

 th
e 

24
00

-
24

83
.5

 M
Hz

 b
an

d,
 sp

ec
ifi

es
 th

at
 in

 a
ny

 1
00

 k
ilo

he
rt

z b
an

dw
id

th
 o

ut
sid

e 
th

e 
fre

qu
en

cy
 b

an
d 

in
 w

hi
ch

 a
 d

ev
ice

 is
 

op
er

at
in

g,
 th

e 
un

w
an

te
d 

em
iss

io
ns

 sh
al

l b
e 

at
 le

as
t 2

0 
dB

 b
el

ow
 th

e 
fu

nd
am

en
ta

l p
ow

er
 in

 th
e 

10
0 

ki
lo

he
rt

z 
ba

nd
w

id
th

 w
ith

in
 th

e 
ba

nd
 th

at
 co

nt
ai

ns
 th

e 
hi

gh
es

t l
ev

el
 o

f d
es

ire
d 

po
w

er
. W

e 
re

co
gn

ize
 th

at
 u

nl
ice

ns
ed

 u
se

 o
f I

EE
E 

80
2.

11
 C

ha
nn

el
 1

1 
(2

45
1-

24
73

 M
Hz

) i
s d

ire
ct

ly
 a

dj
ac

en
t t

o 
Ch

an
ne

l 1
4 

(2
47

3-
24

95
 M

Hz
) w

ith
 n

o 
gu

ar
d 

ba
nd

 b
et

w
ee

n 
th

es
e 

tw
o 

ch
an

ne
ls,

 a
nd

 a
s p

oi
nt

ed
 o

ut
 b

y 
Gl

ob
al

st
ar

, t
he

 o
ve

rw
he

lm
in

g 
m

aj
or

ity
 o

f I
EE

E 
80

2.
11

 a
cc

es
s p

oi
nt

s o
pe

ra
te

 
on

 n
on

-o
ve

rla
pp

in
g 

Ch
an

ne
ls1

, 6
, a

nd
 1

1.
82

 In
 li

gh
t o

f t
hi

s, 
w

e 
se

ek
 c

om
m

en
t o

n 
w

he
th

er
 th

e 
cu

rr
en

t u
nw

an
te

d 
em

iss
io

ns
 li

m
it 

pr
ov

id
ed

 in
 S

ec
tio

n 
15

.2
47

(d
) i

s c
om

pa
tib

le
 w

ith
 sy

st
em

s o
pe

ra
tin

g 
be

lo
w

 2
47

3 
M

Hz
 fr

om
 G

lo
ba

lst
ar

’s 
pr

op
os

ed
 o

pe
ra

tio
ns

 a
t 2

47
3-

24
95

 M
Hz

. I
f t

hi
s l

im
it 

is 
no

t a
pp

ro
pr

ia
te

, w
e 

se
ek

 co
m

m
en

t o
n 

an
 a

pp
ro

pr
ia

te
 li

m
it.

83
  

Pa
rt

ie
s p

ro
po

sin
g 

su
ch

 a
n 

em
iss

io
n 

lim
it 

sh
ou

ld
 p

ro
vi

de
 te

ch
ni

ca
l a

na
ly

se
s a

nd
/o

r s
tu

di
es

 a
de

qu
at

e 
to

 d
em

on
st

ra
te

 
th

at
 th

ei
r p

ro
po

se
d 

lim
it 

is 
ap

pr
op

ria
te

. 
•

Re
sp

on
se

:  
In

fo
rm

at
io

n 
pr

ov
id

ed
 in

 S
lid

es
 1

0-
15

 a
nd

 in
 e

ar
lie

r f
ili

ng
s p

oi
nt

s t
o 

in
cr

ea
se

d 
in

te
rfe

re
nc

e 
on

 
Ch

an
ne

l 1
1 

in
 th

e 
pr

es
en

ce
 o

f T
LP

S.
   

 C
om

in
g 

up
 w

ith
 a

n 
em

iss
io

ns
 li

m
it 

th
at

 su
ffi

cie
nt

ly
 p

ro
te

ct
s o

pe
ra

tio
ns

 o
f 

W
i-F

i C
ha

nn
el

 1
1 

w
hi

le
 n

ot
 b

ei
ng

 o
ve

rly
 co

ns
er

va
tiv

e 
re

qu
ire

s f
ur

th
er

 te
st

in
g.

  T
he

 cu
rr

en
t l

ev
el

 o
f t

es
tin

g 
an

d 
an

al
ys

is 
is 

in
su

ffi
cie

nt
 fo

r a
ny

 p
ar

ty
 to

 te
ch

ni
ca

lly
 ju

st
ify

 w
he

th
er

 th
e 

Pa
rt

 1
5.

24
7(

d)
 li

m
it 

of
 2

0d
B 

is 
su

ffi
cie

nt
.  

 
If 

po
ss

ib
le

, t
he

 C
om

m
iss

io
n 

sh
ou

ld
 re

qu
ire

 “b
ot

h 
sid

es
” t

o 
co

m
e 

to
ge

th
er

 a
nd

 d
ev

ise
 a

 co
m

pr
eh

en
siv

e 
te

st
 

pl
an

 th
at

 w
ou

ld
 a

dd
re

ss
 th

is 
iss

ue
 a

nd
 m

an
y 

ot
he

rs
.  

 G
ER

ST
 C

AP
IT

A
L 

R
ES

PO
N

SE
 T

O
 N

PR
M



R
es

po
ns

e 
to

 N
PR

M
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
35

•
Pa

ra
gr

ap
h 

41
:  

“T
he

 W
i-F

i A
lli

an
ce

 re
qu

es
ts

 th
at

 th
e 

Co
m

m
iss

io
n

co
ns

id
er

 re
vi

sin
g 

th
e 

ba
nd

-e
dg

e 
re

st
ric

tio
n 

an
d 

un
w

an
te

d 
em

iss
io

ns
 li

m
its

 sp
ec

ifi
ed

 in
 S

ec
tio

ns
 1

5.
20

5 
an

d 
15

.2
09

, r
es

pe
ct

iv
el

y, 
to

 e
na

bl
e 

th
e 

us
e 

of
 C

ha
nn

el
s 1

2 
an

d 
13

 b
y 

W
i-F

i a
nd

 o
th

er
 u

nl
ice

ns
ed

 d
ev

ice
s, 

pr
ov

id
ed

 th
at

 u
se

 d
oe

s n
ot

 in
te

rfe
re

 w
ith

 G
lo

ba
lst

ar
’s 

lic
en

se
d 

lo
w

-
po

w
er

 A
TC

 o
pe

ra
tio

ns
 in

 th
e 

up
pe

r p
or

tio
n 

of
 C

ha
nn

el
 1

4,
 i.

e.
, i

n 
th

e 
24

83
.5

-2
49

5 
M

Hz
 b

an
d.

  G
lo

ba
lst

ar
 

in
di

ca
te

d 
th

at
 it

 d
oe

s n
ot

 o
bj

ec
t t

o 
se

ek
in

g 
co

m
m

en
t o

n 
th

is 
iss

ue
, b

ut
 n

ot
es

 th
at

 th
e 

lim
its

 a
re

 n
ec

es
sa

ry
 in

 o
rd

er
 

to
 p

ro
te

ct
 M

SS
 in

 th
e 

24
83

.5
-2

49
5 

M
Hz

 b
an

d,
 a

nd
 th

at
 it

 is
 fu

lly
 co

m
m

itt
ed

 to
 m

ai
nt

ai
ni

ng
 th

at
 se

rv
ice

. 
Ac

co
rd

in
gl

y, 
w

e 
se

ek
 c

om
m

en
t o

n 
th

is 
iss

ue
. W

ou
ld

 re
la

xa
tio

n 
of

 th
e 

lim
its

 in
 o

rd
er

 to
 e

na
bl

e 
us

e 
of

 C
ha

nn
el

s 1
2 

an
d 

13
 d

eg
ra

de
 M

SS
 ca

pa
bi

lit
ie

s, 
pa

rt
icu

la
rly

 if
 th

os
e 

ca
pa

bi
lit

ie
s a

re
 n

ot
 d

ep
lo

ye
d 

on
 th

e 
sa

m
e 

m
an

ag
ed

 b
as

is 
as

 
Gl

ob
al

st
ar

 co
nt

em
pl

at
es

 fo
r i

ts
 o

pe
ra

tio
ns

 in
 C

ha
nn

el
 1

4?
”

•
Re

sp
on

se
:  

In
 co

ns
id

er
in

g 
th

is 
id

ea
, i

t i
s i

m
po

rt
an

t t
he

 C
om

m
iss

io
n 

co
ns

id
er

 th
e 

im
pl

ica
tio

ns
 fo

r B
lu

et
oo

th
 

an
d 

Bl
ue

to
ot

h 
Lo

w
 E

ne
rg

y d
ev

ice
s. 

 In
 m

ak
in

g 
an

y 
de

cis
io

n 
re

ga
rd

in
g 

th
e 

ad
di

tio
n 

of
 C

ha
nn

el
s 1

2,
 1

3,
 

an
d/

or
 T

LP
S,

 th
e 

Co
m

m
iss

io
n 

sh
ou

ld
 co

ns
id

er
 th

e 
im

pa
ct

 o
n 

th
e 

nu
m

be
r o

f “
fre

e”
 B

lu
et

oo
th

 ch
an

ne
ls 

as
su

m
in

g 
a 

m
ax

im
um

 n
um

be
r o

f n
on

-o
ve

rla
pp

in
g 

ch
an

ne
ls 

ar
e 

in
 m

od
er

at
e-

to
-h

ea
vy

 u
se

.  
Th

e 
an

al
ys

is 
pr

ov
id

ed
 o

n 
Sl

id
e 

4 
sh

ow
s a

ny
 co

m
bi

na
tio

n 
of

 th
re

e 
no

n-
ov

er
la

pp
in

g 
(2

5M
Hz

 sp
ac

in
g)

 ch
an

ne
ls 

sp
re

ad
 

am
on

g 
Ch

an
ne

ls 
1-

13
 a

llo
w

s f
or

 2
2-

23
 “f

re
e”

 B
lu

et
oo

th
 ch

an
ne

ls.
   

W
hi

le
 a

dd
in

g 
TL

PS
 re

su
lts

 in
 a

 fo
ur

th
 

“n
on

-o
ve

rla
pp

in
g”

 W
i-F

i c
ha

nn
el

 (t
ho

ug
h 

sp
ac

ed
 a

t 2
2M

Hz
, n

ot
 2

5M
Hz

), 
it 

re
du

ce
s t

he
 n

um
be

r o
f “

fre
e”

 
Bl

ue
to

ot
h 

ch
an

ne
ls 

by
 2

7%
.  

  I
t s

ho
ul

d 
al

so
 b

e 
no

te
d 

m
os

t m
od

er
n 

W
i-F

i d
ev

ice
s s

up
po

rt
 o

pe
ra

tio
n 

in
 

bo
th

 th
e 

2.
4G

Hz
 b

an
d 

as
 w

el
l a

s t
he

 5
GH

z b
an

d.
   

 If
 w

e 
in

clu
de

 th
e 

(m
ax

im
um

 p
os

sib
le

) 2
3 

no
n-

ov
er

la
pp

in
g 

5G
Hz

 ch
an

ne
ls,

 W
i-F

i u
se

rs
 h

av
e 

a 
to

ta
l o

f 2
6 

ch
an

ne
ls 

to
 ch

oo
se

 fr
om

.  
  A

dd
in

g 
TL

PS
 re

su
lts

 
in

 a
bo

ut
 a

 4
%

 ca
pa

cit
y 

ad
di

tio
n 

(a
s o

pp
os

ed
 a

 3
3%

 in
cr

ea
se

 a
ss

um
in

g 
on

ly
 2

.4
GH

z)
.  

   
In

 co
nt

ra
st

, 
Bl

ue
to

ot
h 

ca
n 

O
NL

Y 
op

er
at

e 
in

 th
e 

2.
4G

Hz
 b

an
d.

  G
iv

en
 th

e 
cu

rr
en

t u
sa

ge
 p

at
te

rn
s, 

th
e 

ad
di

tio
n 

of
 a

 
fo

ur
th

 “n
on

-o
ve

rla
pp

in
g”

 ch
an

ne
l i

n 
th

e 
fo

rm
 o

f T
LP

S 
re

su
lts

 in
 su

bs
ta

nt
ia

lly
 re

du
ce

d 
Bl

ue
to

ot
h 

an
d 

Bl
ue

to
ot

h 
Lo

w
 E

ne
rg

y c
ha

nn
el

s, 
an

d 
as

 th
e 

te
st

 ci
te

d 
on

 S
lid

e 
3 

sh
ow

s, 
im

pa
ire

d 
pe

rfo
rm

an
ce

.

G
ER

ST
 C

AP
IT

A
L 

R
ES

PO
N

SE
 T

O
 N

PR
M



R
es

po
ns

e 
to

 N
PR

M
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
36

•
Pa

ra
gr

ap
h 

44
:  

“G
lo

ba
lst

ar
 m

ai
nt

ai
ns

 th
at

 W
i-F

i e
na

bl
ed

 d
ev

ice
s c

an
 b

e 
up

gr
ad

ed
 th

ro
ug

h 
so

ftw
ar

e 
ba

se
d 

m
od

ifi
ca

tio
n.

 W
e 

se
ek

 c
om

m
en

t o
n 

re
qu

iri
ng

 a
pp

lic
an

ts
 fo

r c
er

tif
ica

tio
n 

of
 ce

rt
ai

n 
eq

ui
pm

en
t t

ha
t o

pe
ra

te
s i

n 
th

e 
24

83
.5

-2
49

5 
M

Hz
 b

an
d 

to
 p

ro
vi

de
 e

vi
de

nc
e 

of
 G

lo
ba

lst
ar

’s 
co

ns
en

t t
o 

th
e 

ap
pl

ica
nt

’s 
re

qu
es

t f
or

 e
qu

ip
m

en
t 

ce
rt

ifi
ca

tio
n.

 S
pe

cif
ica

lly
, w

e 
pr

op
os

e 
lim

iti
ng

 th
is 

re
qu

ire
m

en
t t

o 
eq

ui
pm

en
t t

ha
t o

pe
ra

te
s i

n 
th

e 
24

83
.5

-2
49

5 
M

Hz
 b

an
d 

th
at

 is
 u

se
d 

as
 a

 n
et

w
or

k 
ac

ce
ss

 p
oi

nt
 a

nd
 th

at
 w

ill
 o

pe
ra

te
 a

s a
 m

as
te

r d
ev

ice
 a

s d
ef

in
ed

 in
 S

ec
tio

n 
15

.2
02

 o
f t

he
 ru

le
s, 

sin
ce

 th
e 

m
as

te
r d

ev
ice

 in
 a

 sy
st

em
 co

nt
ro

ls 
th

e 
fre

qu
en

cie
s o

n 
w

hi
ch

 o
th

er
 d

ev
ice

s i
n 

th
e 

sy
st

em
 (c

lie
nt

 o
r e

nd
 u

se
r t

er
m

in
al

 d
ev

ice
s)

 ca
n 

op
er

at
e.

12
1 

W
e 

th
er

ef
or

e 
do

 n
ot

 b
el

ie
ve

 a
 re

qu
ire

m
en

t t
o 

ob
ta

in
 

Gl
ob

al
st

ar
’s 

co
ns

en
t i

s n
ec

es
sa

ry
 fo

r t
he

 ce
rt

ifi
ca

tio
n 

of
 d

ev
ice

s t
ha

t o
pe

ra
te

 e
xc

lu
siv

el
y 

as
 a

 cl
ie

nt
 to

 a
 m

as
te

r 
de

vi
ce

. W
e 

se
ek

 co
m

m
en

t o
n 

th
is 

ap
pr

oa
ch

. G
lo

ba
lst

ar
 e

xp
ec

ts
 th

at
 n

et
w

or
k 

ac
ce

ss
 p

oi
nt

s o
pe

ra
tin

g 
in

 th
e 

24
83

.5
-2

49
5 

M
Hz

 b
an

d 
w

ou
ld

 b
e 

ne
w

 d
ev

ice
s. 

W
e 

be
lie

ve
 th

at
 re

qu
iri

ng
 th

is 
ad

di
tio

na
l s

te
p 

w
ou

ld
 n

ot
 p

la
ce

 a
 

sig
ni

fic
an

t b
ur

de
n 

on
 th

e 
de

vi
ce

 m
an

uf
ac

tu
re

rs
. W

e 
se

ek
 co

m
m

en
t o

n 
th

is 
pr

op
os

al
.

•
Re

sp
on

se
:  

Gi
ve

n 
ev

id
en

ce
 fr

om
 p

ub
lic

ly
 a

va
ila

bl
e 

Pa
rt

 1
5.

24
7 

re
po

rt
s, 

th
e 

O
ET

 E
m

iss
io

ns
 re

po
rt

, a
nd

 
an

al
ys

is 
of

 p
ub

lic
ly

 a
va

ila
bl

e 
co

ex
ist

en
ce

 fi
lte

r s
pe

cif
ica

tio
ns

, i
t i

s c
le

ar
 th

at
 n

ot
 a

ll 
“W

i-F
i e

na
bl

ed
 d

ev
ice

s 
ca

n 
be

 u
pg

ra
de

d 
th

ro
ug

h 
so

ftw
ar

e 
ba

se
d 

m
od

ifi
ca

tio
n”

.  
 S

lid
es

 1
7-

20
 il

lu
st

ra
te

 th
at

 G
lo

ba
lst

ar
 e

ve
n 

ha
d 

to
 

m
od

ify
 th

e 
Ru

ck
us

 A
cc

es
s P

oi
nt

s u
se

d 
in

 th
e 

M
ar

ch
 d

em
on

st
ra

tio
n 

to
 a

llo
w

 fo
r u

ni
m

pa
ire

d 
op

er
at

io
n 

of
 

TL
PS

.  
 P

rio
r a

na
ly

sis
 in

di
ca

te
s m

os
t, 

if 
no

t a
ll,

 LT
E-

en
ab

le
d 

de
vi

ce
s w

ill
 su

ffe
r i

m
pa

irm
en

ts
 w

he
n 

at
te

m
pt

in
g 

to
 o

pe
ra

te
 o

n 
th

e 
TL

PS
 ch

an
ne

l  
(w

ith
 v

ar
ia

tio
ns

 in
 le

ve
ls 

of
 im

pa
irm

en
t w

ith
in

 th
e 

sa
m

e 
m

ak
e/

m
od

el
, a

nd
 e

ve
n 

w
ith

in
 th

e 
sa

m
e 

de
vi

ce
 o

ve
r t

he
 co

ur
se

 o
f a

 d
ay

)1 . 
 A

na
ly

sis
 a

lso
 in

di
ca

te
s a

t l
ea

st
 

on
e 

po
pu

la
r s

m
ar

tp
ho

ne
 (i

Ph
on

e 
6)

 w
ill

 a
lm

os
t c

er
ta

in
ly

 n
ot

 o
pe

ra
te

 a
t a

ll 
on

 T
LP

S.
   

W
e 

be
lie

ve
 th

e 
re

ve
la

tio
n 

th
at

 n
ot

 a
ll 

de
vi

ce
s w

ill
 w

or
k 

w
ith

 T
LP

S 
vi

a 
a 

“s
of

tw
ar

e 
ba

se
d 

m
od

ifi
ca

tio
n”

, s
til

l n
ot

 p
ub

lic
ly

 
ac

kn
ow

le
dg

ed
 b

y 
Gl

ob
al

st
ar

, h
as

 im
pl

ica
tio

ns
 fo

r E
qu

ip
m

en
t C

er
tif

ica
tio

n.
   

 W
e 

be
lie

ve
 T

LP
S-

en
ab

le
d 

de
vi

ce
s s

ho
ul

d 
be

 re
qu

ire
d 

to
 p

as
s a

 m
od

ifi
ed

 se
t o

f P
ar

t 1
5.

24
7 

co
m

pl
ia

nc
e 

te
st

s t
o 

as
su

re
 d

ev
ice

s 
(e

sp
ec

ia
lly

 th
os

e 
th

at
 re

qu
ire

d 
m

od
ifi

ca
tio

ns
 fr

om
 o

rig
in

al
 W

i-F
i d

es
ig

ns
) m

ee
t e

m
iss

io
ns

 re
qu

ire
m

en
ts

 
bo

th
 a

bo
ve

 a
nd

 b
el

ow
 th

e 
TL

PS
 ra

ng
e.

  W
e 

re
qu

es
t t

he
 C

om
m

iss
io

n 
pr

ov
id

e 
fu

rt
he

r d
et

ai
ls 

in
 te

rm
s o

f 
sp

ec
ifi

c m
od

ifi
ca

tio
ns

 to
 P

ar
t 1

5.
24

7 
fo

r T
LP

S 
de

vi
ce

s. 
  

G
ER

ST
 C

AP
IT

A
L 

R
ES

PO
N

SE
 T

O
 N

PR
M

1 S
ee

 A
tt

ac
hm

en
ts

 to
 Le

tt
er

 fr
om

 G
er

st
 C

ap
ita

l, 
LL

C 
to

 M
ar

le
ne

 H
. D

or
tc

h,
 S

ec
re

ta
ry

, F
CC

, I
B 

Do
ck

et
 1

3-
21

3 
(M

ar
ch

 1
0,

 2
01

5)
.



R
es

po
ns

e 
to

 N
PR

M
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
37

•
Pa

ra
gr

ap
h 

46
:  

“W
e 

se
ek

 c
om

m
en

t o
n 

th
e 

ca
pa

bi
lit

y 
of

 e
xi

st
in

g 
Pa

rt
 1

5 
de

vi
ce

s t
o 

be
 m

od
ifi

ed
 th

ro
ug

h 
so

ftw
ar

e 
di

re
ct

ly
 p

ro
vi

de
d 

by
 G

lo
ba

lst
ar

 to
 u

se
 th

e 
24

73
-2

49
5 

M
Hz

 fr
eq

ue
nc

y 
ba

nd
 w

ith
 th

e 
tr

an
sm

iss
io

n 
fo

rm
at

 th
at

 
Gl

ob
al

st
ar

 p
ro

po
se

s. 
In

 p
ar

tic
ul

ar
, w

e 
se

ek
 c

om
m

en
t o

n 
w

he
th

er
 th

e 
cu

rr
en

tly
 d

ep
lo

ye
d 

de
vi

ce
s h

av
e 

th
e 

ha
rd

w
ar

e 
ca

pa
bi

lit
y t

o 
op

er
at

e 
in

 th
e 

ad
di

tio
na

l f
re

qu
en

cy
 b

an
d 

w
ith

 th
e 

Gl
ob

al
st

ar
 p

ro
po

se
d 

pr
ot

oc
ol

. W
e 

al
so

 
se

ek
 co

m
m

en
t o

n 
w

he
th

er
 e

xi
st

in
g 

de
vi

ce
s c

ou
ld

 b
e 

m
od

ifi
ed

 th
ou

gh
 o

ve
r-

th
e-

ai
r s

of
tw

ar
e 

ch
an

ge
s, 

or
 w

he
th

er
 

ch
an

ge
s t

o 
th

e 
de

vi
ce

s’ 
fir

m
w

ar
e 

w
ou

ld
 b

e 
ne

ce
ss

ar
y. 

W
e 

al
so

 se
ek

 c
om

m
en

t o
n 

th
e 

m
ea

ns
 th

at
 G

lo
ba

lst
ar

 p
la

ns
 

to
 u

se
 to

 co
nt

ro
l t

he
 a

va
ila

bi
lit

y o
f s

of
tw

ar
e 

up
da

te
s a

nd
 p

re
ve

nt
 u

na
ut

ho
riz

ed
 m

od
ifi

ca
tio

ns
 to

 ce
rt

ifi
ed

 
eq

ui
pm

en
t. 

W
e 

se
ek

 fu
rt

he
r c

om
m

en
t o

n 
ho

w
 G

lo
ba

lst
ar

 w
ill

 li
m

it 
op

er
at

io
n 

of
 e

qu
ip

m
en

t t
o 

pa
rt

ie
s t

ha
t a

re
 

au
th

or
ize

d 
to

 u
se

 it
s s

pe
ct

ru
m

, a
nd

 a
lso

 h
ow

 w
e 

w
ou

ld
 e

ns
ur

e 
th

at
 th

e 
m

od
ifi

ed
 d

ev
ice

s w
ou

ld
 b

e 
co

m
pl

ia
nt

 w
ith

 
th

e 
pr

op
os

ed
 ru

le
s.”

•
Re

sp
on

se
:  

Se
e 

pr
io

r c
om

m
en

ts
 re

ga
rd

in
g 

ho
w

 co
ex

ist
en

ce
 fi

lte
rs

 in
 LT

E-
en

ab
le

d 
cli

en
t d

ev
ice

s a
nd

 so
m

e 
ac

ce
ss

 p
oi

nt
s (

su
ch

 a
s t

he
 co

m
m

er
cia

l v
er

sio
n 

of
 th

e 
Ru

ck
us

 7
98

2)
 w

ill
 im

pa
ir,

 if
 n

ot
 p

re
ve

nt
, T

LP
S 

op
er

at
io

n.
  G

iv
en

 th
e 

un
kn

ow
ns

 cr
ea

te
d 

by
 th

is 
sit

ua
tio

n 
(v

ar
ia

bi
lit

y o
f i

m
pa

irm
en

ts
 w

ith
in

 th
e 

sa
m

e 
m

ak
e/

m
od

el
, a

nd
 e

ve
n 

w
ith

in
 a

 g
iv

en
 d

ev
ice

 o
ve

r d
iff

er
en

t t
em

pe
ra

tu
re

s)
, t

he
 o

nl
y 

pr
ac

tic
al

 so
lu

tio
n 

is 
th

at
 e

ve
ry

 T
LP

S-
ca

pa
bl

e 
de

vi
ce

 g
o 

th
ro

ug
h 

a 
m

od
ifi

ed
 ve

rs
io

n 
of

 P
ar

t 1
5.

24
7 

co
m

pl
ia

nc
e 

te
st

s (
pl

us
 o

th
er

 
te

st
s m

ot
io

ne
d)

.  
 If

 G
lo

ba
lst

ar
 p

ro
po

se
s T

LP
S 

be
 e

na
bl

ed
 o

n 
an

y 
de

vi
ce

 co
nt

ai
ni

ng
 a

 co
ex

ist
en

ce
 fi

lte
r, 

te
st

s s
ho

ul
d 

ac
co

un
t f

or
 m

an
uf

ac
tu

rin
g 

va
ria

nc
es

 a
nd

 te
m

pe
ra

tu
re

 e
ffe

ct
s o

n 
th

e 
fil

te
r. 

  B
as

ed
 o

n 
an

al
ys

is1 

, w
id

el
y 

us
ed

 co
ex

ist
en

ce
 fi

lte
rs

 b
eg

in
 a

tt
en

ua
tin

g 
th

e 
sig

na
l w

el
l w

ith
in

 th
e 

TL
PS

 fr
eq

ue
nc

y 
ra

ng
e,

 a
nd

 d
ue

 
to

 “t
em

pe
ra

tu
re

 m
ot

io
n”

, t
he

 im
pa

ct
 o

n 
TL

PS
 o

pe
ra

tio
n 

w
ill

 v
ar

y 
ev

en
 w

ith
in

 a
 g

iv
en

 d
ev

ice
.  

Co
m

bi
ni

ng
 

th
is 

w
ith

 m
an

uf
ac

tu
rin

g 
va

ria
bi

lit
y, 

it 
is 

en
tir

el
y p

os
sib

le
 a

 si
ng

le
 sa

m
pl

e 
fro

m
 a

 g
iv

en
 m

ak
e/

m
od

el
 

op
er

at
es

 su
cc

es
sf

ul
ly

 o
n 

TL
PS

 a
nd

 p
as

se
s a

ll 
co

m
pl

ia
nc

e 
te

st
s. 

 H
ow

ev
er

, i
f t

he
re

 is
 n

ot
 su

ffi
cie

nt
 m

ar
gi

n,
 

ot
he

r s
am

pl
es

 o
f t

ha
t s

am
e 

m
ak

e/
m

od
el

 m
ay

 e
xh

ib
it 

w
id

el
y 

va
ry

in
g 

im
pa

irm
en

ts
 w

hi
le

 o
n 

th
e 

TL
PS

 
ch

an
ne

l, 
ra

ng
in

g 
fro

m
 se

ve
re

 d
ist

an
ce

 li
m

ita
tio

ns
 to

 n
on

-o
pe

ra
tio

n.
  I

t s
ee

m
s t

he
 C

om
m

iss
io

n 
w

ill
 n

ee
d 

to
 

ta
ke

 th
is 

in
to

 a
cc

ou
nt

 w
he

n 
th

in
ki

ng
 a

bo
ut

 co
ns

um
er

 p
ro

te
ct

io
n.

G
ER

ST
 C

AP
IT

A
L 

R
ES

PO
N

SE
 T

O
 N

PR
M

1 S
ee

 fi
rs

t a
tt

ac
hm

en
t t

o 
Le

tt
er

 fr
om

 G
er

st
 C

ap
ita

l, 
LL

C 
to

 M
ar

le
ne

 H
. D

or
tc

h,
 S

ec
re

ta
ry

, F
CC

, I
B 

Do
ck

et
 1

3-
21

3 
(M

ar
ch

 1
0,

 2
01

5)
, “

Ev
en

 if
 A

pp
ro

ve
d,

 
Gl

ob
al

st
ar

’s 
TL

PS
 W

ill
 U

nd
er

pe
rfo

rm
 F

re
e 

W
i-F

i O
n 

(T
en

s O
f) 

M
ill

io
ns

 o
f E

xi
st

in
g 

De
vi

ce
s”

.



R
es

po
ns

e 
to

 N
PR

M
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
38

•
Pa

ra
gr

ap
h 

47
:  

“…
.If

 th
e 

cli
en

t d
ev

ice
s c

an
 b

e 
m

od
ifi

ed
 b

y 
ov

er
-th

e-
ai

r s
of

tw
ar

e 
up

gr
ad

es
 b

y 
Gl

ob
al

st
ar

, h
ow

 
sh

ou
ld

 su
ch

 ch
an

ge
 b

e 
cla

ss
ifi

ed
 u

nd
er

 o
ur

 cu
rr

en
t r

ul
es

 a
nd

 w
hi

ch
 p

ar
ty

 sh
ou

ld
 b

e 
he

ld
 re

sp
on

sib
le

 fo
r 

co
m

pl
ia

nc
e 

of
 th

e 
de

vi
ce

s?
”

•
Re

sp
on

se
:  

Se
e 

re
sp

on
se

 to
 p

ar
ag

ra
ph

 4
6.

   
Gi

ve
n 

th
e 

un
ce

rt
ai

nt
ie

s d
es

cr
ib

ed
 e

ar
lie

r, 
w

e 
be

lie
ve

 th
e 

Co
m

m
iss

io
n 

sh
ou

ld
 re

qu
ire

 a
 n

ew
 g

ra
nt

 o
f c

er
tif

ica
tio

n 
an

d 
a 

ne
w

 F
CC

 ID
 fo

r a
ll 

TL
PS

-e
na

bl
ed

 d
ev

ice
s, 

or
 

at
 m

in
im

um
, t

ho
se

 k
no

w
n 

to
 h

av
e 

co
ex

ist
en

ce
 fi

lte
rs

.G
ER

ST
 C

AP
IT

A
L 

R
ES

PO
N

SE
 T

O
 N

PR
M



SU
PP

O
R

TI
N

G
 M

AT
ER

IA
L

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
39



Su
pp

or
tin

g 
Li

nk
s:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
40

SU
PP

O
R

TI
N

G
 M

AT
ER

IA
L

•
Lin

k 
to

 IE
EE

 8
02

.1
1-

20
12

 S
pe

cif
ica

tio
n:

 h
tt

ps
:/

/s
ta

nd
ar

ds
.ie

ee
.o

rg
/f

in
ds

td
s/

st
an

da
rd

/8
02

.1
1-

20
12

.h
tm

l
•

Cl
ick

 o
n 

“A
cc

es
s v

ia
 th

e 
IE

EE
 G

et
 P

ro
gr

am
”, 

en
te

r “
Us

er
 T

yp
e”

 a
nd

 “E
m

ai
l A

dd
re

ss
” a

nd
 cl

ick
 “A

CC
EP

T”

•
Lin

k 
co

nt
ai

ni
ng

 e
xp

la
na

tio
n 

of
 d

iff
er

en
t “

cla
us

e 
nu

m
be

rs
” o

f 8
02

.1
2-

20
12

 a
nd

 ch
an

ge
s f

ro
m

 8
02

.1
1-

20
07

: 
ht

tp
:/

/ b
lo

gs
.a

er
oh

iv
e.

co
m

/b
lo

g/
th

e-
w

i-f
i-s

ec
ur

ity
-b

lo
g/

w
hy

-d
id

-8
02

11
-2

01
2-

re
nu

m
be

r-c
la

us
es

•
Lin

ks
 re

ga
rd

in
g 

Ix
ia

:
•

ht
tp

://
ix

ia
co

m
.c

om
/

•
ht

tp
://

w
w

w.
ix

ia
co

m
.c

om
/p

ro
du

ct
s/

ix
ve

riw
av

e



Te
ch

ni
ca

l P
ap

er
s 

re
le

va
nt

 to
 W

i-F
i A

dj
ac

en
t C

ha
nn

el
 In

te
rf

er
en

ce
 S

tu
di

es
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
41

SU
PP

O
R

TI
N

G
 M

AT
ER

IA
L

•
Ef

fe
ct

 o
f a

dj
ac

en
t-c

ha
nn

el
 in

te
rfe

re
nc

e 
in

 IE
EE

 8
02

.1
1 

W
LA

Ns
(h

tt
p:

//
up

co
m

m
on

s.u
pc

.e
du

/e
-

pr
in

ts
/b

its
tr

ea
m

/2
11

7/
12

34
/1

/C
ro

w
nC

om
07

_C
Re

ad
y.

pd
f)

•
De

sc
rib

es
 m

et
ho

d 
fo

r c
om

pu
tin

g 
AC

I i
n 

a 
gi

ve
n 

de
sir

ed
 c

ha
nn

el
.

•
Al

so
 a

dd
re

ss
ed

 th
e 

re
du

ct
io

n 
in

 “o
ffe

re
d 

th
ro

ug
hp

ut
” w

he
n 

ch
an

ne
ls 

ov
er

la
p.

•
Co

nc
lu

sio
ns

 fo
cu

s o
n 

80
2.

11
b.

  S
ub

se
qu

en
t r

es
ea

rc
h 

cle
ar

ly
 h

ig
hl

ig
ht

s A
CI

 fo
r O

FD
M

-b
as

ed
 W

i-F
i i

s w
or

se
 th

an
 D

SS
S-

ba
se

d.

•
Ad

ja
ce

nt
 C

ha
nn

el
 In

te
rfe

re
nc

e 
in

 8
02

.1
1a

: M
od

el
in

g 
an

d 
Te

st
be

d
Va

lid
at

io
n 

(h
tt

p:
//

w
w

w
.e

u-
m

es
h.

eu
/f

ile
s/

pu
bl

ica
tio

ns
/R

W
S2

00
8.

pd
f)

•
De

m
on

st
ra

te
s t

he
 e

ffe
ct

 o
f a

dj
ac

en
t c

ha
nn

el
 u

til
iza

tio
n,

 n
ot

 o
nl

y 
ad

ja
ce

nt
 ch

an
ne

l s
pa

cin
g.

•
Ef

fe
ct

 o
f c

ha
nn

el
 u

til
iza

tio
n 

on
 in

te
rfe

re
nc

e 
(w

he
th

er
 a

dj
ac

en
t o

r c
o-

ch
an

ne
l) 

is 
di

re
ct

ly
 re

le
va

nt
 to

 th
e 

an
al

ys
is 

of
 “F

ac
t #

1:
TL

PS
 

W
ill

 In
cr

ea
se

 C
o-

Ch
an

ne
l I

nt
er

fe
re

nc
e 

w
ith

 B
lu

et
oo

th
” g

iv
en

 in
 th

e 
Ap

ril
 1

4,
20

15
 E

x 
Pa

rt
e 

pr
es

en
ta

tio
n.

  T
he

 lo
w

 ch
an

ne
l u

til
iza

tio
n 

in
 G

lo
ba

lst
ar

’s 
M

ar
ch

 T
LP

S 
de

m
on

st
ra

tio
n 

ha
d 

th
e 

ef
fe

ct
 o

f l
ow

er
in

g 
in

te
rfe

re
nc

e 
w

ith
 a

dj
ac

en
t W

i-F
i c

ha
nn

el
s a

nd
 B

lu
et

oo
th

 
de

vi
ce

s v
er

su
s h

ig
he

r, 
m

or
e 

re
al

ist
ic,

 u
til

iza
tio

n 
(i.

e.
  t

ra
ffi

c)
 le

ve
ls.

•
Ad

ja
ce

nt
 C

ha
nn

el
 In

te
rfe

re
nc

e 
in

 8
02

.1
1a

 is
 H

ar
m

fu
l. 

Te
st

be
d 

va
lid

at
io

n 
of

 a
 si

m
pl

e 
qu

an
tif

ica
tio

n 
m

od
el

. 
( h

ttp
://

w
w

w
.a

ue
b.

gr
/u

se
rs

/v
sir

is/
pu

bl
ica

tio
ns

/p
16

_I
EE

EC
om

m
M

ag
_A

CI
_d

ra
ft.

pd
f)

•
Pr

es
en

ts
 a

 p
os

sib
le

 im
pr

ov
ed

 “
ca

bl
ed

 R
F 

en
vi

ro
nm

en
t”

 fo
r f

ur
th

er
 te

st
in

g.
  

•
Su

sc
ep

tib
ili

ty
 o

f I
EE

E 
80

2.
11

n 
ne

tw
or

ks
 to

 a
dj

ac
en

t-c
ha

nn
el

 in
te

rfe
re

nc
e 

in
 th

e 
2.

4G
Hz

 IS
M

 b
an

d 
(h

tt
p:

//
pe

.o
rg

.p
l/a

rt
icl

es
/2

01
2/

9b
/7

3.
pd

f)
•

Sp
ec

ifi
c 

to
 8

02
.1

1n
 n

et
w

or
ks

.
•

Sc
en

ar
io

 2
 sh

ow
s m

at
er

ia
l d

eg
ra

da
tio

n 
in

 8
02

.1
1n

 th
ro

ug
hp

ut
 fo

r a
ll 

ch
an

ne
l s

pa
cin

g 
< 

25
M

Hz
.  

Va
lid

at
es

 fu
ll 

ra
te

s o
nl

y 
ac

hi
ev

ed
w

he
n 

ch
an

ne
ls 

ar
e 

no
n-

ov
er

la
pp

in
g.

•
Di

ag
no

sin
g 

W
ire

le
ss

 P
ac

ke
t L

os
se

s i
n 

80
2.

11
: S

ep
ar

at
in

g 
Co

lli
sio

n 
fro

m
 W

ea
k 

Si
gn

al
 

(h
ttp

://
pa

ge
s.c

s.w
isc

.e
du

/~
su

m
an

/p
ub

s/
di

ag
no

se
.p

df
)



Te
st

 P
ro

ce
du

re
 fo

r 2
5M

H
z,

 2
2M

H
z,

 &
 2

0M
H

z 
C

ha
nn

el
 S

pa
ci

ng
 S

ce
na

rio
s:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
42W

I-F
I A

D
JA

C
EN

T 
C

H
AN

N
EL

 R
EJ

EC
TI

O
N

 T
ES

TS
 S

H
O

W
 IN

C
R

EA
SE

D
 T

LP
S 

IN
TE

R
FE

R
EN

C
E

1)
C

on
fig

ur
e 

“d
es

ire
d”

 c
ha

nn
el

 o
n 

po
rts

 T
X

1/
R

X
1,

 a
nd

 “i
nt

er
fe

re
r”

 o
n 

po
rts

 T
X

2/
R

X
2.

  F
or

 e
ac

h 
ch

an
ne

l, 
co

nf
ig

ur
e 

a 
si

ng
le

 A
P/

si
ng

le
vi

rtu
al

 

cl
ie

nt
 tr

an
sm

itt
in

g 
U

D
P 

fra
m

es
 fr

om
 T

X
->

R
X

 a
t 3

04
9 

fra
m

es
/s

ec
on

d,
 w

ith
 fr

am
e 

si
ze

 s
et

 to
 1

51
8 

by
te

s.
  T

hi
s 

w
ill 

ac
hi

ev
e 

a 
“U

D
P-

Le
ve

l” 

th
ro

ug
hp

ut
 le

ve
l o

f ~
37

M
Bp

s.
  E

ac
h 

TX
/R

X
 p

ai
r w

ill 
op

er
at

e 
at

 M
C

S7
, g

iv
in

g 
a 

PH
Y 

ch
an

ne
l c

ap
ac

ity
 o

f 6
4M

Bp
s,

 w
ith

 th
e 

as
so

ci
at

ed

“U
D

P-
le

ve
l” 

ca
pa

ci
ty

 b
ei

ng
 ~

63
M

bp
s 

.  
Th

e 
co

nf
ig

ur
at

io
n 

re
su

lts
 in

 b
ot

h 
th

e 
“d

es
ire

d”
 a

nd
 “i

nt
er

fe
re

r”
 c

ha
nn

el
 u

til
iz

at
io

n 
of

 a
pp

ro
xi

m
at

el
y 

59
%

.

2)
M

ea
su

re
 d

es
ire

d 
ch

an
ne

l p
ow

er
 le

ve
l a

t p
or

t R
X

1.
  A

dj
us

t T
X

1 
po

rt 
po

w
er

 le
ve

l u
nt

il 
R

X
1 

po
w

er
 le

ve
l i

s 
-6

1d
Bm

, p
er

 s
ec

tio
n 

20
.3

.2
1.

2 
of

 

IE
EE

 8
02

.1
1-

20
12

 fo
r t

es
tin

g 
ad

ja
ce

nt
 c

ha
nn

el
 re

je
ct

io
n 

at
 M

C
S7

.

3)
Be

gi
n 

tra
ns

m
is

si
on

 o
f n

et
w

or
k 

da
ta

 o
n 

de
si

re
d 

ch
an

ne
l a

nd
 v

er
ify

 0
%

 p
ac

ke
t e

rr
or

s.

4)
Be

gi
n 

in
cr

ea
si

ng
 T

X
2 

po
w

er
 le

ve
l i

n 
1d

B 
st

ep
s 

un
til

 >
 0

%
 p

ac
ke

t e
rr

or
s 

ar
e 

ob
se

rv
ed

 a
t p

or
t R

X
1.

  B
ac

k 
of

f T
X

2 
po

w
er

 b
y 

1d
B,

 c
on

fig
ur

e 

R
X

1 
po

rt 
to

 th
e 

“in
te

rfe
re

r”
 c

ha
nn

el
 a

nd
 m

ea
su

re
 th

e 
re

ce
iv

ed
 p

ow
er

 p
ow

er
 le

ve
l. 

 T
hi

s 
TX

2 
po

w
er

 le
ve

l w
ill 

be
 th

e 
st

ar
tin

g 
“in

te
rfe

re
r”

 

po
w

er
 fo

r a
ll 

su
bs

eq
ue

nt
 te

st
s,

 a
nd

 th
e 

di
ffe

re
nc

e 
be

tw
ee

n 
th

e 
“in

te
rfe

re
r”

 c
ha

nn
el

’s
 m

ea
su

re
d 

po
w

er
 a

t R
X

1 
an

d 
th

e 
“d

es
ire

d”
ch

an
ne

l’s
 

po
w

er
 (-

61
dB

) p
ow

er
 a

t R
X

1 
is

 th
e 

st
ar

tin
g 

“A
C

I L
ev

el
”.

5)
At

 th
at

 “A
C

I L
ev

el
”, 

ob
se

rv
e 

th
e 

fo
llo

w
in

g 
ke

y 
st

at
is

tic
s 

fo
r a

 p
er

io
d 

of
 3

0 
se

co
nd

s:
  “

R
ec

ei
ve

 F
ra

m
e 

R
at

e”
, “

R
ec

ei
ve

 F
C

S 
Er

ro
re

d 
Fr

am
e 

R
at

e”
.  

R
ec

or
d 

th
e 

ob
se

rv
ed

 m
ed

ia
n 

va
lu

e 
fo

r e
ac

h.
   

6)
At

 th
e 

sa
m

e 
AC

I L
ev

el
, b

eg
in

 W
ire

sh
ar

k 
da

ta
 c

ol
le

ct
io

n 
fo

r a
 p

er
io

d 
of

 1
0 

se
co

nd
s.

  R
ec

or
d 

th
e 

“%
 M

al
fo

rm
ed

 F
ra

m
es

” r
ec

or
de

d 
by

 

W
ire

sh
ar

k.

7)
In

cr
ea

se
 “A

C
I L

ev
el

” 1
dB

 b
y 

in
cr

ea
si

ng
 T

X
2 

po
rt 

po
w

er
 le

ve
l, 

re
pe

at
 s

te
ps

 5
 &

 6
.

8)
C

ol
le

ct
 s

ta
tis

tic
s 

ac
ro

ss
 “A

C
I L

ev
el

” r
an

ge
 d

et
er

m
in

ed
 d

ur
in

g 
25

M
H

z 
ch

an
ne

l s
pa

ci
ng

 te
st

 s
ce

na
rio

.



Te
st

 D
at

a
fo

r 2
0M

H
z 

C
ha

nn
el

 S
pa

ci
ng

 (C
ha

nn
el

 6
 D

es
ire

d,
 C

ha
nn

el
 1

0 
A

dj
ac

en
t C

ha
nn

el
 In

te
rf

er
er

)

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
43W

I-F
I A

D
JA

C
EN

T 
C

H
AN

N
EL

 R
EJ

EC
TI

O
N

 T
ES

TS
 S

H
O

W
 IN

C
R

EA
SE

D
 T

LP
S 

IN
TE

R
FE

R
EN

C
E

Co
lle

ct
ed

Co
lle

ct
ed

Co
lle

ct
ed

De
riv

ed
De

riv
ed

De
riv

ed
De

riv
ed

De
riv

ed
De

riv
ed

De
riv

ed

M
SC

 
Le

ve
l

De
sir

ed
 

Ch
an

ne
l

AC
I 

Ch
an

ne
l

De
sir

ed
 

Po
w

er
 at

 
RX

1 
(d

Bm
)

AC
I 

Po
w

er
 at

 
RX

1 
(d

Bm
)

AC
I 

Le
ve

l 
(A

CI
 P

w
r -

De
sir

ed
 

Pw
r) 

at
 

RX
1 

(d
B)

De
sir

ed
 

Ch
an

ne
l 

Re
ce

iv
e 

To
ta

l 
Fr

am
e 

Ra
te

De
sir

ed
 

Ch
an

ne
l 

Re
ce

iv
e 

FC
S 

Er
ro

re
d 

Fr
am

es

W
ire

sh
ar

k 
"%

 
M

al
fo

rm
ed

 
fra

m
es

"

M
al

fo
rm

ed
 

Fr
am

es
 ~ 

= 
A/

[(1
/C

)-1
]

Re
- 

tr
an

sm
iss

io
ns

 
( =

 if
(A

>3
04

9)
, 

A-
30

49
,0

)  )

Lo
st

 
Fr

am
es

 ( =
 

if(
A<

=3
04

9
), 

30
49

-A
, 

0)
  )

FC
S +

 Lo
st

 
Fr

am
es

 + 
M

al
fo

rm
ed

 
Fr

am
es

 (=
 

B+
D+

F)

"T
ru

e"
 

Pa
ck

et
 

Er
ro

r R
at

e 
( 

= G
/[

A+
D]

)

"T
ra

di
tio

na
l

" P
ac

ke
t 

Er
ro

r R
at

e 
(=

 
B/

A)

%
 

M
al

fo
rm

ed
+L

os
t (

= 
[D

+F
]/

[A
+

D]
)

A
B

C
D

E
F

G
H

I
J

7
6

10
-6

1
-5

3
8

30
00

9
1.

7%
52

    
    

  
0

49
11

0
4%

0%
3%

7
6

10
-6

1
-5

2
9

26
00

13
0

2.
1%

56
    

    
  

0
44

9
63

5
24

%
5%

19
%

7
6

10
-6

1
-5

1
10

20
00

70
2.

3%
47

    
    

  
0

10
49

11
66

57
%

4%
54

%
7

6
10

-6
1

-5
0

11
21

00
3

2.
4%

52
    

    
  

0
94

9
10

04
47

%
0%

47
%

7
6

10
-6

1
-4

9
12

17
81

0
2.

5%
46

    
    

  
0

12
68

13
14

72
%

0%
72

%
7

6
10

-6
1

-4
8

13
17

00
2

3.
2%

56
    

    
  

0
13

49
14

07
80

%
0%

80
%

7
6

10
-6

1
-4

7
14

21
00

80
2.

9%
63

    
    

  
0

94
9

10
92

50
%

4%
47

%
7

6
10

-6
1

-4
6

15
21

00
1

3.
0%

65
    

    
  

0
94

9
10

15
47

%
0%

47
%

7
6

10
-6

1
-4

5
16

17
00

2
3.

8%
67

    
    

  
0

13
49

14
18

80
%

0%
80

%
7

6
10

-6
1

-4
4

17
17

00
5

4.
4%

78
    

    
  

0
13

49
14

32
81

%
0%

80
%

7
6

10
-6

1
-4

3
18

17
00

5
3.

4%
60

    
    

  
0

13
49

14
14

80
%

0%
80

%
7

6
10

-6
1

-4
2

19
16

00
10

3.
8%

63
    

    
  

0
14

49
15

22
92

%
1%

91
%

H
ig

he
st

 
Se

ve
rit

y 
Er

ro
r

Lo
w

es
t 

Se
ve

rit
y 

Er
ro

r

M
id

dl
e 

Se
ve

rit
y 

Er
ro

r



R
es

ul
ts

 S
um

m
ar

y 
an

d 
Im

pl
ic

at
io

ns
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
44W

I-F
I A

D
JA

C
EN

T 
C

H
AN

N
EL

 R
EJ

EC
TI

O
N

 T
ES

TS
 S

H
O

W
 IN

C
R

EA
SE

D
 T

LP
S 

IN
TE

R
FE

R
EN

C
E



R
es

ul
ts

 il
lu

st
ra

te
 th

e 
im

po
rt

an
ce

 o
f u

si
ng

 th
e 

rig
ht

 te
st

 e
qu

ip
m

en
t

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
45W

I-F
I A

D
JA

C
EN

T 
C

H
AN

N
EL

 R
EJ

EC
TI

O
N

 T
ES

TS
 S

H
O

W
 IN

C
R

EA
SE

D
 T

LP
S 

IN
TE

R
FE

R
EN

C
E

Fo
r o

ur
 te

st
 c

on
fig

ur
at

io
n,

 th
e 

“tr
ad

iti
on

al
” m

et
ho

d 
of

 c
om

pu
tin

g 
pa

ck
et

 e
rr

or
 ra

te
 s

ho
w

ed
 

ne
gl

ig
ib

le
 P

E
R

 fo
r 2

2M
H

z 
an

d 
20

M
H

z 
ac

ro
ss

 a
ll A

C
I l

ev
el

s…
cl

ea
rly

 n
ot

 c
or

re
ct

.

U
nl

ik
e 

te
st

 e
qu

ip
m

en
t u

se
d 

by
 G

lo
ba

ls
ta

r t
o 

pr
od

uc
e 

th
ei

r T
LP

S
 d

em
on

st
ra

tio
n,

 Ix
ia

’s
 Ix

Ve
riW

av
e 

pr
ov

id
es

 a
cc

es
s 

to
 a

ll 
P

H
Y 

an
d 

M
A

C
 W

i-F
i s

ta
tis

tic
s,

 a
llo

w
in

g 
fo

r p
re

ci
se

ly
 c

on
tro

lla
bl

e 
te

st
 

co
nf

ig
ur

at
io

ns
.  

W
ith

ou
t i

t, 
w

e 
w

ou
ld

 a
ch

ie
ve

 in
co

ns
is

te
nt

, u
nr

el
ia

bl
e 

re
su

lts
 w

he
n 

try
in

g 
to

 

qu
an

tif
y 

th
e 

im
pa

ct
 o

f 2
5M

H
z 

vs
. 2

2M
H

z 
vs

. 2
0M

H
z 

ch
an

ne
l s

pa
ci

ng
.



Im
po

rt
an

t n
ot

es
 re

ga
rd

in
g 

th
es

e 
te

st
s:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
46W

I-F
I A

D
JA

C
EN

T 
C

H
AN

N
EL

 R
EJ

EC
TI

O
N

 T
ES

TS
 S

H
O

W
 IN

C
R

EA
SE

D
 T

LP
S 

IN
TE

R
FE

R
EN

C
E

1
ht

tp
://

w
w

w.
eu

-m
es

h.
eu

/f
ile

s/
pu

bl
ica

tio
ns

/R
W

S2
00

8.
pd

f
2

ht
tp

://
w

w
w.

au
eb

.g
r/

us
er

s/
vs

iri
s/

pu
bl

ica
tio

ns
/p

16
_I

EE
EC

om
m

M
ag

_A
CI

_d
ra

ft.
pd

f

Ix
Ve

riW
av

e’
s 

R
F 

H
ar

dw
ar

e 
m

ee
ts

 s
pe

ci
fic

at
io

ns
 s

ig
ni

fic
an

tly
 in

 e
xc

es
s 

of
 th

os
e 

fo
r c

on
su

m
er

-g
ra

de
 W

i-F
i e

qu
ip

m
en

t.

W
ha

te
ve

r A
C

I e
ffe

ct
s 

ar
e 

ob
se

rv
ed

 u
si

ng
 Ix

Ve
riW

av
e 

as
 th

e 
em

ul
at

ed
 c

lie
nt

, “
re

al
-w

or
ld

” c
on

su
m

er
-g

ra
de

 c
lie

nt
 

ha
rd

w
ar

e 
w

ill 
pe

rfo
rm

 w
or

se
.  

W
ith

ou
t i

nc
lu

di
ng

 a
 re

pr
es

en
ta

tiv
e 

se
t o

f “
TL

PS
-e

na
bl

ed
” c

lie
nt

 d
ev

ic
es

, i
t i

s 
im

po
ss

ib
le

 to
 

kn
ow

 h
ow

 m
uc

h 
w

or
se

 a
ct

ua
l c

lie
nt

s 
w

ill 
pe

rfo
rm

 w
ith

 2
2M

H
z 

ch
an

ne
l s

pa
ci

ng
 v

s.
 re

su
lts

 c
ol

le
ct

ed
 w

ith
 th

e 
“Ix

ia
-o

nl
y”

 

te
st

be
d.

Te
st

in
g 

w
as

 c
on

du
ct

ed
 o

n 
Ap

ril
 2

9th
an

d
30

th
w

ith
 to

ta
l t

im
e 

sp
en

t c
on

fig
ur

in
g 

th
e 

te
st

be
d 

an
d 

co
nd

uc
tin

g 
te

st
s 

be
in

g 

~1
2 

ho
ur

s.
  W

hi
le

 th
is

 d
em

on
st

ra
te

s 
th

e 
po

w
er

 a
nd

 e
ffi

ci
en

cy
 o

f u
si

ng
 Ix

Ve
riW

av
e 

as
 th

e 
co

re
 p

ie
ce

 o
f t

es
t e

qu
ip

m
en

t, 
it 

w
as

 n
ot

 s
uf

fic
ie

nt
 to

 p
er

fo
rm

 th
e 

br
ea

dt
h 

of
 te

st
s 

ne
ce

ss
ar

y 
fo

r t
he

 F
C

C
 to

 a
ss

es
s 

al
l t

ec
hn

ic
al

 ri
sk

s 
re

la
te

d 
to

 th
e 

is
su

e.
 

G
iv

en
 ti

m
e 

co
ns

tra
in

ts
, “

de
si

re
d”

 a
nd

 “i
nt

er
fe

re
r” 

si
gn

al
s 

w
er

e 
co

m
bi

ne
d 

us
in

g 
si

m
pl

e 
R

F 
sp

lit
te

rs
/c

om
bi

ne
rs

. T
he

 

pa
ss

iv
e 

an
al

og
 c

om
po

ne
nt

 to
po

lo
gy

 d
es

cr
ib

ed
 in

 th
e 

pa
pe

r “
Ad

ja
ce

nt
 C

ha
nn

el
 In

te
rfe

re
nc

e 
in

 8
02

.1
1a

: M
od

el
in

g 
an

d 

Te
st

be
d 

Va
lid

at
io

n”
1

an
d/

or
 “A

dj
ac

en
t C

ha
nn

el
 In

te
rfe

re
nc

e 
in

 8
02

.1
1a

 is
 H

ar
m

fu
l”2 (

m
od

ifi
ed

 fo
r t

es
tin

g 
in

 th
e 

2.
G

H
z 

ba
nd

) m
ig

ht
 p

ro
vi

de
 a

 b
et

te
r “

ca
bl

ed
 R

F 
en

vi
ro

nm
en

t”.

C
ol

le
ct

io
n 

of
 “D

es
ire

d 
C

ha
nn

el
 R

ec
ei

ve
r T

ot
al

 F
ra

m
e 

R
at

e”
 a

nd
 “D

es
ire

d 
C

ha
nn

el
 R

ec
ei

ve
 F

C
S 

Er
ro

re
d 

Fr
am

es
” w

as
 

do
ne

 b
y 

ob
se

rv
in

g 
va

lu
es

 o
ve

r a
 3

0-
se

co
nd

 ti
m

e 
pe

rio
d,

 a
nd

 p
ic

ki
ng

 a
 m

ed
ia

n 
va

lu
e.

  T
hi

s 
m

et
ho

d 
is

 o
bv

io
us

ly
 

su
sc

ep
tib

le
 to

 h
um

an
 e

nt
ry

 e
rr

or
, a

nd
sh

ou
ld

 b
e 

au
to

m
at

ed
.



Im
po

rt
an

t n
ot

es
 re

ga
rd

in
g 

th
es

e 
te

st
s 

(c
on

tin
ue

d)
:

G
er

st
 C

ap
ita

l E
x 

Pa
rte

 P
re

se
nt

at
io

n
47W

I-F
I A

D
JA

C
EN

T 
C

H
AN

N
EL

 R
EJ

EC
TI

O
N

 T
ES

TS
 S

H
O

W
 IN

C
R

EA
SE

D
 T

LP
S 

IN
TE

R
FE

R
EN

C
E

Bo
th

 d
es

ire
d 

an
d 

ad
ja

ce
nt

 c
ha

nn
el

s 
w

er
e 

co
nf

ig
ur

ed
 a

s 
a 

si
ng

le
 A

P/
si

ng
le

 c
lie

nt
 p

ai
r s

im
ul

at
in

g 
a 

co
nt

in
uo

us
 s

tre
am

in
g 

do
w

nl
oa

d 
(e

.g
.: 

N
et

fli
x 

sc
en

ar
io

). 
 R

el
at

iv
e 

to
 a

 m
ul

ti-
cl

ie
nt

 c
on

fig
ur

at
io

n 
w

ith
 th

e 
sa

m
e 

ag
gr

eg
at

e 
th

ro
ug

hp
ut

, t
hi

s 
w

as
 a

 

re
la

tiv
el

y 
be

ni
gn

 e
nv

iro
nm

en
t. 

 A
 m

ul
ti-

cl
ie

nt
 c

on
fig

ur
at

io
n 

w
ou

ld
 p

ro
du

ce
 fa

r m
or

e 
“o

ve
rh

ea
d”

 tr
af

fic
, e

sp
ec

ia
lly

 a
s 

a 

ris
in

g 
AC

I l
ev

el
 c

au
se

s 
re

tra
ns

m
is

si
on

 re
qu

es
ts

 a
cr

os
s 

al
l c

lie
nt

s.

C
ha

ng
in

g 
fro

m
 a

 s
in

gl
e 

cl
ie

nt
 to

 m
ul

ti-
cl

ie
nt

 e
nv

iro
nm

en
t r

eq
ui

re
s 

on
ly

 a
 s

of
tw

ar
e 

ch
an

ge
 in

 Ix
Ve

riW
av

e.
  T

he
 e

xi
st

in
g 

ha
rd

w
ar

e 
co

nf
ig

ur
at

io
n 

w
ou

ld
 re

m
ai

n 
th

e 
sa

m
e.

 

W
ith

 a
 re

pr
es

en
ta

tiv
e 

se
t o

f T
LP

S-
en

ab
le

d 
cl

ie
nt

s 
an

d 
B

lu
et

oo
th

 
de

vi
ce

s,
 Ix

ia
 te

st
 e

qu
ip

m
en

t c
ou

ld
 b

e 
us

ed
 to

 e
xe

cu
te

 c
om

pr
eh

en
si

ve
 

te
st

in
g 

th
at

 w
ou

ld
 q

ua
nt

ify
 v

irt
ua

lly
 a

ll 
ke

y 
te

ch
ni

ca
l r

is
ks

 a
ss

oc
ia

te
d 

w
ith

 G
lo

ba
ls

ta
r’s

 T
LP

S 
Pr

op
os

al
.  

B
as

ed
 o

n 
ou

r e
xp

er
ie

nc
e,

 s
uc

h 
te

st
in

g 
co

ul
d 

be
 d

es
ig

ne
d 

an
d 

ex
ec

ut
ed

 in
 a

 m
at

te
r o

f w
ee

ks
.


